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The  Botanical  Society  of  Edinburgh  is  prepared  to  make 
exchanges  of  plants  with  Foreign  Botanists.  Extra-Euro- 
pean species,  and  more  particularly  Ferns,  are  desirable. 

British  or  Foreign  species  will  be  given  in  exchange,  in 
accordance  with  the  wish  of  the  Contributor. 


Specimens  of  Dried  PUmts/br  Sale^ 

AU  carefiiUy  Named, 
From  Sovth  America^  chiefly  collected  by  Dr  Moritz,  Phane* 
regains  and  Ferns,  or  either,      .         .         ^100     50/ 


Porto  Bieo^  collected  by  Schwauecke, 

The  Cape  of  Good  Hope^  collected  by  Ecklon, 


46/ 

66/ 
50/ 


Zeyher,  and  Dr^ge, 
„     Other,  not  European  Countries,  wild, 
„       Do.  do.  do.y        cultivated.  „       21/ 

„      Various  Countries,  Mosses,     ...  „       80/ 

„     European  Countries,  wild,        .  .  ,,21/ 

The  Collection  out  of  which  the  above-mentioned  plants  are 
offered,  contains  fully  25,000  species  and  varieties     Mr  P.  Nsiix 
Fra8?b,  Canonmills  Lodge,  Edinburgh,  will  kindly  give  particu- 
lars, if  required,  regarding  quality,  &c.,  of  the  specimens. 
Special  arrangements  may  be  made  for  large  quantities. 

Apply  to  J.  G.  BOOTH,  .Tun.,  Hawthorn  Cottage,  Uddihg- 
STOX,  Lakarkshibe. 


Digitized  by 


Google 


TRANSACTIONS 


OF  TUB 


BOTANICAL   SOCIETY. 


12th  November  1863. — Professor  Maclaqan,  President, 
in  the  Chair. 

H.RH^  Prince  AKred  was  elected  by  acclamation  an 
Honorary  Fellow  of  the  Society. 

The  following  Donations  to  the  Societ/s  Library  were 
laid  on  the  table : — 

Proceedings  of  the  Royal  fiorticultural  Society,  Vol.  III.,  No. 
7.— From  the  Society. 

Proceedings  of  the  Tyneside  Naturalists'  Field  Club,  Vol.  VI., 
Part  1. — Prom  the  Club. 

Synopsis  of  the  (Jeology  of  Durham,  by  R.  Howse  and  J.  W. 
Kirkby. — ^From  the  same. 

Proceedings  of  the  Dublin  Natural  History  Society,  Vol.  III., 
Parts  I.,  II. — ^From  the  Society. 

Proceedings  of  the  American  Academy  of  Arts  and  Sciences, 
October  1862. — ^From  the  Academy. 

Mittheilungen  der  Naturforschenden  Gesellschaft  in  Bern, 
1862. — From  the  Society. 

Schriften  der  Koniglichen  Physikalisch-Okonomischen  Gesell- 
schaft zu  Konigsberg,  1862. — ^From  the  Society. 

Liste  des  Plantes  de  Belgique,  offered  in  exchange  by  Armand 
Thielens,  D.S.N. — From  the  Author. 

The  following  Donations  to  the  Herbarium  were  an- 
Donnced : — 

From  P.  N.  Fraser,  Esq. — Plants  collected  in  Western  Australia 
by  Captain  Patullo. 

TRANS.  BOT.  SOC,  VOL.  Vlll.  A 


Digitized  by 


Google 


2  Opening  Address. 

From  Dr  John  Lowe — Specimens  of  Statice  caspia^  collected 
near  Hunstanston. 

From  Dr  Milligan — Large  Collection  of  Australian  Plants. 
From  Dr  Dickson — Specimens  of  Scleranthus  annuus^  yar. 
From  N.  B.  Ward,  Esq. — Specimens  of  Fucus  distichus. 
From  W.  H,  Lightbodj,  Esq. — Specimens  of  Feltidea  aphtkosa. 

The  following  Donations  to  the  Museum  at  the  Royal 
Botanic  Garden  were  announced : — 

From  Her  Gracious  Majesty  the  Queen — Relic  of  Heme's  Oak 
from  Windsor  Park. 

From  Mrs  Ross,  Murrayfield — Skeleton  Leaves,  Flowers,  and 
Fruits,  with  Glass  Shade. 

From  Miss  Newton — Skeleton  Leaves  of  Indian  Plants. 

From  S.  C.  Mackenzie,  Esq. — ^Wax  Models  of  Indian  Fruits, 
and  Skeleton  Leaves  of  Indian  Plants. 

From  James  Mitchell,  Esq. — Photograph  of  Ahies  balsamea 
growing  at  Wester  Gampsie,  near  Methven. 

From  J.  Hogg,  Esq. — Proliferous  Gones  of  Larch. 

From  Mr  Rabagliati — Suwarrow  Nuts. 

From  Mr  Tates — Fruit  of  Pdssiflora  cosndea^  ripened  at 
Lauderdale  House. 

From  Dr  Greville-— Branch  of  Fern-Leaved  Beech  showing 
variation  in  Foliage. 

From  Mr  Stephens — ^Wood  affected  with  Dry-Rot. 

From  Mr  Hewan,  Surgeon,  Galabar — Ordeal  Beans. 

From  R.  M.  Stark,  Esq. — Large  Fruiting  Spadijc  of  Ghmnera 
scabroj  ripened  in  Lanarkshire. 

From  Dr  Dyce  Duckworth — Specimen  of  Plant  from  the  Desert 
near  Suez ;  Shepherds'  Pipes  from  Hehron ;  Section  of  Olive  Tree 
from  Mount  of  Olives ;  vegetahle  Balls  found  on  the  sea-shore  at 
Alexandria  and  Malta — they  are  composed  of  fragments  of  shore 
plants  rolled  together  by  the  action  of  the  waters ;  also  vegetable 
powder  called  Henneh  or  Henna,  used  by  women  in  the  East  for 
dyeing  their  finger  nails. 

The  President  delivered  the  following  Opening  Address: — 

It  is  my  privilege  and  duty  to  address  you  on  the  opening 
of  the  Twenty-eighth  Session  of  the  Society.  It  appears  to 
be  a  wholesome  proceeding,  warranted  by  the  almost  uni- 
versal practice  of  scientific  bodies,  from  time  to  time  to 
take  stock  of  their  proceedings,  to  see  whether  they  have 
been  doing  better  or  worse  than  might  have  been  expected, 
and  thus  to  be  led  in  the  future  to  endeavour  to  maintain 
or  amend  their  position  according  to  the  indications  which 
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the  facts  furnish.     It  is  now  when  I  am  called  to  address 
you  from  this  place  that  I  feel  more  than  ever  the  regret, 
which  I  expressed  on  first  taking  your  Ohair,  that  the  hard 
requirements  of  medical  practice  and  professional  duty  keep 
me  so  much  a  stranger  to  those  pleasant  fields  of  science, 
in  which,  both  metaphorically  and  literally,  it  is  the  priirilege 
of  the  botanist  to  roam.     I  feel  that  it  is  impossible  for  me 
I)er8onally  to  add  anything  to  the  Society's  proceedings, 
and  that,  so  far  as  your  President  is  concerned,  botanical 
work  is  virtually  in  abeyance.    But  this  does  not  prevent 
me  from  looking  with  much  interest,  not  perhaps*  unmixed 
with  envy,  at  the  work  that  is  doing  by  others  who  have 
time,  and  talent,  and  industry  for  it.   It  may  thus  be  possible 
for  me,  without  greatly  wearying  you,  to  occupy  a  few 
minutes  in  reviewing  the  past  Session  of  the  Society,  during 
which  I  have  had  the  honour  of  being  its  President ;  and  I 
think  I  may  say  that,  looking  at  our  printed  Transactions,  we 
can  fairly  maintain  that  we  have  not  failed  to  do  something 
for  the  promotion  of  botanical  science.     It  is  neither  my 
duty  nor  my  desire  to  make  any  approach  to  criticism  of 
the  communications  which  have  been  laid  before  us,  or  to 
make  any  distinction  as  to  the  merits  of  their  respective 
authors.     Every  one  who  contributes  however  small  an 
item  to  our  store  of  botanical  knowledge,  deserves  the 
thanks  of  the  Society,  were  it  for  nothing  more  than  the 
interest  which  he  thus  manifests  in  our  meetings.     I  am 
sure,  however,  that  with  perfect  unanimity  you  will  pardon 
me  if  I  make  one  exception  as  to  assigning  merit  to  our 
contributors,  by  expressing  in  my  own  name,  and  I  am 
sure  I  may  say  in  yours,  how  much,  both  individually  and 
collectively,  we  are  indebted  to  my  colleague,  Professor 
Balfour,  to  whom  the  Society  owes  its  existence,  and  who 
has  never  for  a  moment  wavered  in  his  zeal  and  industry 
in  laying  hold  on  every  side,  and  collecting  from  every 
quarter,  whatever  he  thought  would  interest  and  inform  us^ 
Besides  many  interesting  bits  of  botanical  information  culled 
by  him  from  his  extensive  correspondence,  and  his  notices 
of  the  flowering  of  Pandanus  odoratissimus,  and  his  descrip- 
tion of  the  fruit  and  seed  of  the  brilliant  Clerodendron 
Tfiomaonce,  we  may,  I  am  sure,  ascribe  to  Professor  Balfour, 
indirectly,  many  of  those  contributions  by  younger  members 
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who  have  beon  stimulated  to  botanical  study  by  their 
zealous  and  energetic  teacher.     Let  me,  in  reference  to  the 
other  contributors  to  our  Transactions,  briefly  recall  to  your 
memory  the  leading  features  of  the  papers  which  were  read 
to  us  last  Session.     In  the  department  of  vegetable  organo- 
graphy and  physiology,  we  had  Dr  Alexander  Dickson, 
who  has  already  so  creditably  distinguished  himself  in  this 
field,  laying  before  us  his  careful  observations  on  the  em- 
bryogeny  of  Tropceoltmi  majua^  regarding  which  I  shall 
only  say  that  it  would  be  well  if,  in  similar  researches,  all 
authors  would  as  conscientiously  as  he  does,  refrain  from 
eking  out  their  delineations  of  structure  by  adding  any- 
thing from  memory  to  what  they  have  actually  under  their 
eye  when  they  make  their  drawings.     It  is  quite  a  legiti- 
mate proceeding  to  put  down  diagrammatically  what  an 
organographist  may  feel  assured  is  the  actual  relation  of 
parts  in  any  organism  which  he  has  been  studying,  pro- 
vided he  takes  care  to  make  it  plain  that  his  drawing  is 
truly  a  diagram ;  but  it  is  a  disheartening  and  discouraging 
thing  to  a  less  experienced  observer  to  find  a  drawing  given 
of  what  seems  to  be  a  very  plain  structure,  which  he  finds 
himself  unable  to  make  out,  though,  according  to  the  paper 
before  him,  it  ought  to  be  easily  recognised.    We  had  dbso 
before  us  Mr  Sadler's  remarks  on  the  Bursting  of  the  Spathe 
of  the  Seaforthia^  in  which  he  was  unable  to  obtain  any 
evidence  of  the  production  of  a  sound  as  stated  to  occur  in 
the  native  country  of  the  palm  ;  and  we  had  also  the  paper 
on  the  propagation  and  irritability  of  Drosera  and  Dioncea^ 
and  the  narrative  of  experiments  on  the  Fertilisation  of 
Orchids  by  Mr  John  Scott.     To  the  last  of  those  papers  in 
particular  I  listened  with  very  great  pleasure  when  it  was 
read  to  the  Society,  not  only  because  the  paper  was  in- 
teresting in  itself,  but  because  it  aflforded  a  convincing  proof 
of  the  value  of  the  school  of  instruction  which  we  possess  in 
our  Botanic  Garden,  where  we  have  in  valuable  combination 
the  extensive  cultural  establishment,  so  ably  superintended 
by  Mr  M*Nab,  and  the  scientific  laboratory  and  class-room 
of  Professor  Balfour.    I  cannot  but  think  it  highly  creditable 
to  the  whole  establishment,  as  well  as  most  meritorious  on 
the  part  of  the  author,  that  such  papers  should  emanate  from 
one  who  is  engaged  in  the  work  of  practical  gardening. 
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Among  the  organographic  papers  laid  before  the  Society 
there  were  two  to  which,  as  representatives  of  a  class  of 
communications,  I  would  invite  attention.  The  papers  on 
the  Contractile  Filaments  of  the  Anthers  of  Thistles,  by  Oohn 
of  Breslau,  and  on  the  Perigynium  of  the  genus  Carex,  by 
Wesmael  of  Vilvorde — and  with  these  I  may  notice,  though 
belonging  to  descriptive  botany,  M.  De  CandoUe's  paper  on 
the  Character  of  the  Oaks,  drawn  from  the  annual  or  biennial 
maturation  of  the  fruit — were  not  communications  put  ori- 
ginally before  the  scientific  world  through  this  Society,  but 
were  translations  of  the  authors'  papers,  Cohn's  being  trans- 
lated by  Dr  Dickson,  and  De  Candolle's  by  Dr  Balfour.  I 
make  these  remarks,  not  with  the  intention  of  depreciating 
such  papers,  because  we  have  not,  as  it  were,  the  scientific 
copyright  of  them,  but  I  notice  them  for  a  precisely  opposite 
reason, — viz.,  to  thank  the  translators  for  bringing  before  us 
foreign  papers  which  might  otherwise  escape  our  observa- 
tion. But  I  wish  to  go  a  little  further.  I  venture  to  sug- 
gest that  this  is  a  method  of  contributing  to  the  Society's 
proceedings  which  might  be  not  only  extended  but  systema- 
tised,  and  I  would  throw  out  the  hint  that  some  of  our 
young  enthusiastic  botanists  might  in  this  way  do  us  a  ser- 
vice of  no  little  magnitude.  If  by  an  arrangement  among 
themselves,  a  few  of  them  who  are  conversant  with  Euro- 
pean langujtges,  would  divide  the  labour  of  inspecting  the 
foreign  scientific  periodicals — one  taking  organography, 
another  descriptive  botany,  and  a  third  the  economic  uses 
of  plants,  and  would  give  us,  perhaps  quarterly,  a  report  of 
what  is  going  on  abroad,  they  would  not  only  convey  much 
useful  information  to  the  attending  Fellows  of  the  Society, 
but  would  make  our  Transactions  doubly  valuable  to  those 
who  are  absent  from  our  meetings.  They  would  thus  furnish 
them  with  a  periscope  of  what  is  doing  in  botany,  and  so 
make  our  Transactions  equivalent  to  a  botanical  journal, 
which  our  periodical  literature  does  not  possess.  In  the 
department  of  descriptive  botany,  besides  the  papers  of  Dr 
Balfour  and  M.  de  CandoUe,  already  mentioned,  the  papers 
on  Lemania  vartegata  (Agardh),  and  on  the  Canadian  Equi- 
eetums,  by  Professor  Lawson,  the  Rev.  T.  Salwey's  elabo- 
rate paper  on  new  and  rare  British  Lichens,  and  Professor 
Babington's  commentaries  on  Cyperacece^  we  have  a  continu- 
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ation  of  Dr  Garrington's  careful  inyestigations  of  the  various 
orders  of  Cryptogams,  and  the  fruits  of  the  unexhausted 
and  apparently  unexhaustible  diligence  of  our  celebrated 
resident  fellow  Dr  Greville,  in  working  out  and  describing 
the  exquisite  Diatoms.  Of  these  organisms,  the  wcmdrous 
variety,  elegant  though  often  strange  forms,  and  most  minute 
but  regular  and  beautiful  markings,  force  home  upon  even 
the  most  careless  observer  the  marvels  of  the  Creator's  work* 
ings,and  make  us  feel  that, not  metaphorically, but  positively, 
the  hairs  of  our  head  are  numbered.  The  Society  had  reason 
to  congratulate  itself  on  the  fact  that  its  Transactions 
have  been  the  medium  of  laying  before  the  scientific  world 
so  much  of  the  valuable  labours  of  Greville,  Babiugton, 
and  Carrington.  In  the  department  of  geographical  dis- 
tribution, we  have  as  usual  had  many  contributions  made 
to  us  in  the  form  of  notices  of  local  floras  and  of  new  habitats 
for  rare  species.  Another  holiday  season  having  now  passed, 
in  which,  doubtless,  many  of  our  younger  active  members 
have  been  afield  with  the  vasculum,  wo  may  expect  in  the 
ensuing  session  more  notices  of  this  kind.  They  are  in 
themselves  isolated  facts,  but  are  not  on  that  account  to  be 
undervalued.  It  is  only  by  the  collecting  of  these  from  all 
quarters  that  we  can  acquire  the  means  of  solving  the  many 
curious  problems  as  to  the  geographical  distribution  of  plants 
which  yet  wait  for  solution.  I  would  only  on  this  subject 
make  use  of  my  opportunity  of  now  addressing  you  to  put 
in  a  plea  for  habitats — not  for  noting  them  only,  but  for 
preserving  them.  It  is  not  necessary  for  the  authentication 
of  a  new  station  that  the  plant  should  be  gathered  and  dried. 
A  great  deal  may  be  done  by  a  pencil  and  note-book,  and 
by  a  sharp  pair  of  eyes,  even  amidst  the  velocities  of  a  rail- 
way train,  in  the  way  of  observing  and  noting  the  flora  of  a 
district.  Let  us  bear  in  mind  that  in  a  country  like  Britain, 
advancing  as  it  is  in  cultivation,  many  causes  are  at  work 
to  destroy  native  vegetation.  Whilst,  as  men  of  business 
moving  from  place  to  plswe,  we  cannot  but  rejoice  in  the 
facilities  which  the  navvy's  spade  has  laid  open  to  us,  and 
while  as  "  fruges  consumere  nati,"  we  must  rejoice  to  see 
com  and  turnip  taking  the  place  of  carex  and  sphagnum, 
we  cannot,  as  botanists,  forget  that  ''  permanent  way''  and 
tile  drains  are  sadly  inimical  to  our  native  plants,  and  we 
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ought  therefore  to  bear  in  mind  that,  provided  we  take  all 
due  security  that  there  is  no  mistake  as  to  the  identity  of  a 
plant,  there  is  no  need  in  putting  a  habitat  on  record  that  we 
should  obliterate  it  to  enrich  our  private  collections.  In 
the  department  of  the  economic  uses  of  plants,  we  have  had 
before  us  some  subjects  of  much  interest  It  is  to  be  hoped 
that  Professor  Archer  will  from  time  to  time  lay  before  us 
those  notices  of  the  economic  uses  of  plants  which  his  posi-* 
tion  as  Director  of  the  Industrial  Museum  may  enable  him 
to  present  us,  and  of  which  his  account  of  PcmUinia  sorhUis 
was  an  interesting  example.  We  have  also  had  before  us 
as  botanists  three  subjects  which  at  present  attract  the 
notice  not  merely  of  the  scientific  but  of  the  political  world. 
The  jealousy  of  us  barbarians  which  characterises  the  per- 
turbed empire  of  the  Brother  of  the  Sun  and  Moon,  has 
rendered  it  almost  a  necessity  for  Britain  to  do  something 
towards  secoiring  a  full  supply  of  that  refreshing  leaf,  which 
has  now,  from  a  luxury,  become  a  necessary  of  British  life. 
It  is  curious  to  note  the  rise  of  the  consumption  of  this  herb. 
Mr  Pepys,  in  his  diary,  26th  September  1661,  says, — "  I 
sent  for  a  cup  of  tea  (a  choice  drink)  of  which  I  had  never 
drank  before."  In  1662  the  East  India  Company  brought 
two  pounds  two  ounces  of  the  tea  as  a  present  to  his  Majesty, 
and  in  1667  they  gave  their  first  order  to  their  agent  to  im^ 
port  it.  He  was  to  send  home  1001b  of  'the  best  tea  he 
could  get  In  1862  the  importation  amounted  to  109  millions 
of  pounds.  The  success  of  the  tea  cultivation  in  India  is  an 
established  fact.  Large  tracts  of  country  are  now  planted 
with  it.  The  produce  is  of  excellent  quality,  and  that  it 
does  not  seem  to  be  an  unprofitable  culture,  may  be  inferred 
from  the  fact,  that  Mr  Jameson  of  Saharunpore  writes  to  Dr 
Balfour,  that  he  has  sold  one  Government  experimental  tea 
farm  in  the  north-west  provinces  for  the  substantial  sum  of 
Ii.lO,000,while  he  expects,  with  three  lots  more,  to  realise  an 
additionid  L. 60,000 1  Not  less  interesting  to  us  as  a  manu- 
facturing country  is  the  question  of  the  production  of  cotton 
in  our  own  colonies  and  other  lands,  which  was  brought  be- 
fore us  in  the  form  of  abstracts  of  Mr  Markham's  commimi* 
cations  to  the  Agri-Horticultural  Society  of  Madras.  So 
long  as  hideous  fratricidal  war  continues  to  irrigate  the 
TaUeys  (^  the  Potomac  vrith  blood,  the  question  as  to  where 
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Lancashire  and  Glasgow  are  to  get  the  raw  material,  must 
be  of  the  deepest  interest  to  Britain  ;  but  even  were  America 
speedily  at  peace — a  consummation  for  which  I  fear  we 
have  more  devout  wishes  than  well-founded  expectations — 
cotton  cultivation  in  other  than  American  lands  will  not 
lose  its  interest;  for  we  have,  from  the  political  events 
across  the  Atlantic,  learned  at  least  this  lesson,  which  I 
hope  we  will  not  soon  forget,  that  it  is  unsafe  for  us  to 
be  dependent  for  the  raw  material  of  any  of  our  great  in- 
dustries on  any  one  country,  however  productive.  Another 
lesson  of  a  similar  kind  has  also  been  taught  us  from 
across  the  Atlantic.  The  recklessness  of  the  South  Ameri- 
can cascarilleros,  or  bark-gatherers,  in  destroying  the  Cin- 
chona trees,  whilst  they  might  have  collected  their  medi- 
cinal barks  by  less  destructive  methods,  has  more  than  once 
led  the  governments  of  the  country  temporarily  to  interdict 
the  gathering  of  the  barks,  and  has  thus  raised  the  price  of 
these  valuable  commodities  to  exorbitant  amounts.  To 
Britain,  whose  fleets  and  armies  are  in  every  quarter  of  the 
globe,  and  often  in  territories  infected  by  the  dangerous 
fevers  of  miasmatic  origin,  a  full  supply  of  the  great  remedy, 
quinine,  becomes  indispensable  ;  and  considering  the  uncer- 
tain political  state  of  the  South  American  republics,  to  say 
nothing  of  the  chances  in  time  of  the  more  valuable  barks 
there  becoming  exhausted,  it  has  become  imperative  on 
Britain  to  take  steps  for  m£iking  herself  no  longer  dependent 
upon  one  foreign  quarter  of  the  world  for  this  precious  guar- 
dian of  the  health  of  our  sailors  and  soldiers.  The  efforts 
that  have  been  made  to  accomplish  this  have  been  at  length, 
after  many  difficulties,  so  far  successful  that  we  have  many 
species,  including  the  pre-eminently  valuable  Cinchona 
Ccdisaya  now  in  cultivation  in  India,  as  was  communicated 
to  us  last  session  in  Dr  Anderson's  interesting  letter  to  Dr 
Balfour,  written  from  Darjeeling.  It  is  true  that  we  are 
neither  the  first,  nor  as  yet  the  most  successful  cultivators 
of  Cinchona  in  the  East.  The  Dutch  have  done  much  in 
this  matter  in  Java ;  but  now  that  we  have  made  a  begin- 
ning, and  considering  that  our  Himalayas  offer  us  the  kind 
of  localities  in  which  Cinchonas  thrive,  we  need,  I  think, 
be  in  no  doubt  that  we  shall  in  time  have  abundant  supplies 
of  quinine  from  our  own  eastern  empire.    Lastly,  amidst 
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many  other  subjects  which  time  does  not  permit  me  to 
notice,  let  me  recall  to  your  remembrance,  the  continuation 
of  those  interesting  registers  of  plants  flowering  in  the 
Botanic  Grarden  at  particular  periods  of  the  year,  with  which 
Mr  M'Nab  is  in  the  habit  of  favouring  us.  When  these 
have  been  continued  for  a  number  of  seasons  we  may  expect 
to  receive  some  interesting  information  from  them,  when 
they  are  collected  and  studied  in  connection  with  the  me- 
teorological history  of  the  country. 

I  should  like  to  have  added  to  this  Resume  of  our  own 
Transactions  some  notice  of  what  has  been  doing  elsewhere 
in  botanical  science.  It  is  vain  for  me  to  attempt  this.  My' 
studies  have  been  too  much  in  other  directions,  and  my 
botanical  reading  too  desultory,  to  entitle  me  to  offer,  even 
if  your  patience  would  accept  of  it,  any  sketch  of  the  pro- 
gress of  botany  during  last  year.  I  can  only  venture  to  call 
your  attention  to  one  or  two  papers  which  have  come  under 
my  own  notice.  Mr  Gulliver,  of  London,  whose  accuracy 
as  an  observer  challenges  attention  to  everything  which 
emanates  from  his  pen,  has,  in  a  series  of  communications 
to  the  Annals  of  Natural  History,  called  attention  to  the 
subject  of  Baphides,  and  to  their  destribution  in  the  vegetable 
kingdom.  Using  the  term  raphides  generically  to  express 
the  crystalline  bodies  which  occur  in  the  cells  of  plants,  he 
points  out  that  this  word,  though  etymologically  applicable 
to  them  when  needle-shaped,  does  not  properly  apply  when, 
as  is  so  commonly  the  case,  they  are  in  more  or  less  globular 
masses ;  and  for  these,  therefore,  he  proposes  the  compound 
word,  expressive  of  their  form,  Sphseraphides.  He  calls  atten- 
tion to  their  general  occurrence  in  phanerogams,  indicates 
their  special  appearance  in  some  natural  orders,  as  Ona- 
gracece^  and  suggests  that,  in  some  instances,  they  may  fur- 
nish distinctive  characters.  I  am  hardly  disposed  to  expect 
that  the  occurrence,  or  absence,  or  peculiar  appearance  of 
sphseraphides  will  ever  be  able  to  rank  in  value  with  charac- 
ters drawn  from  the  organs ;  but  we  never  can  have  too  many 
means  of  diagnosis,  and  certainly  some  of  the  facts  men- 
tioned by  Mr  Gulliver,  if  confirmed  by  further  observations, 
are  very  curious.  Then  he  points  out  the  fact,  that  whilst 
Bvbiacece   abomid  in  raphides,   the   closely-allied  Capri- 
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foliacecB  do  not  contain  them.  In  certain  circmnstanceSy 
however,  the  detection  of  raphides  might  be  important,  as 
they  could  easily  be  made  out  when  we  have  at  command 
only  fragments  of  a  plant ;  and  they  seem  to  occur  in  all 
stages  of  growth  of  the  plants  which  contain  them,  as  Gul- 
liver has  detected  them  even  in  the  seed-leaves.  I  notice 
these  papers  of  Mr  Gulliver  chiefly  in  the  spirit  in  which 
he  concludes  one  of  them,  as  suggesting  a  curious,  though, 
rather  extensive,  subject  of  inquiry  for  other  observers,  but 
one  which,  to  any  one  accustomed  to  the  use  of  the  micro- 
scope, does  not  present  any  difiSculty,  though  requiring  some 
labour  and  patience.  What  can  we  learn,  however,  without 
these  ?  The  Society  will  take  pleasure  in  knowing,  that 
our  former  resident  Fellow,  Mr  Andrew  Murray,  now  in 
London,  has,  in  the  Proceedings  of  the  Boyal  Horticul- 
tural Society,  published  an  interesting  monograph  on  the 
Coni/erce  of  Japan  ;  and  the  mention  of  this  natural  order 
reminds  me  to  notice  the  Messrs  Lawson's  noble  work  on 
the  Pines,  now  in  course  of  publication — a  work  which,  in 
size,  luxury  of  type,  and  splendour  of  illustration,  is  without 
a  rival,  and  which,  in  the  scientific  world,  is  the  fitting 
counterpart  of  the  munificent  hospitality  in  the  municipal 
world,  which  the  leading  partner  of  that  firm  exercises,  in 
the  capjkcity  of  Chief  Magistrate  of  our  city.  I  must,  how- 
ever, not  trespass  too  much  on  your  patience,  and  will 
content  myself  with  merely  referring  the  members  to  the 
bibliography  of  the  October  number  of  the  Natural  History 
Eeview,  and  to  other  periodicals,  for  notices  of  many  in- 
teresting papers  that  have  proceeded  from  the  pens  of 
British  and  Continental  botanists. 

I  now  return  to  our  own  Society,  for  the  purpose  of 
briefly  noticing  the  inroads  which,  during  last  year,  death 
has  made  upon  our  number.  Whilst  we  have  rejoiced  to 
welcome  among  us  many  of  those  who  with  youthful 
ardour  have  embraced  the  study  of  botany,  we  have  to 
regret  the  loss  of  several  Fellows  of  the  Society  who  had 
long  been  devoted  to  the  cultivation  of  our  science.  I  take 
the  Fellows,  of  whose  recent  dedbase  I  am  aware,  in  alpha- 
betical order. 

Francis  Appavoo,  a  native  surgeon  on  the  Madras  estab- 
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lishment,  was  a  stranger  to  ns  personally,  but  was  made 
known  to  us  by  our  estimable  Fellow,  Dr  Hugh  Cleghom. 
Appavoo  entered  the  public  service  as  a  dresser,  and  bad  the 
good  fortune  to  do  duty  under  Dr  Cleghom,  then  a  district 
surgeon  in  Madras,  It  is  not  surprising  that,  under  so  en- 
thusiastic a  botanist,  an  intelligent  native,  like  the  subject 
of  the  present  notice,  should  have  acquired  a  taste  for  the 
favourite  science  of  his  superior  officer,  and  accordingly  we 
find  that  Appavoo  soon  became  so  great  a  proficient  in  that 
'  department  of  science,  as  to  be  appointed  an  assistant  to 
Dr  Cleghorn  in  the  teaching  of  Materia  Medica  and  Botany 
in  the  Madras  Medical  College.  This  appointment  he  con- 
tinued to  hold  till  1859,  having  in  the  meantime,  aft^r  a 
highly  successful  examination,  been  nominated  a  native 
surgeon.  As  a  teacher,  he  was  distinguished  by  remarkable 
ability,  and  by  a  courteous  and  considerate  though  firm  de- 
meanour to  the  students.  In  1859  he  resigned  his  appoint- 
ment at  the  College  to  occupy  a  post  in  the  Forest  Depart- 
ment under  Dr  Cleghom,  which  he  filled  till  the  period  of 
hitf  death,  which  took  place,  after  a  short  illness,  on  21st 
January  last.  His  literary  labours  were  confined  to  the 
compilation  and  correction  of  scientific  works  referring  to 
the  botany  and  materia  medica  of  India.  From  the  number 
and  social  position  of  those  who  followed  his  remains  to  the 
grave,  he  appears  to  have  gained  the  esteem  and  regard 
of  aU  those  with  whom  he  wsts  brought  in  contact ;  and  he 
affords  a  good  example  of  the  success  which  has  been  ob- 
tained by  the  Madras  College  in  educating  natives  for  the 
medical  profession.  Appavoo  was  admitted  an  Associate  of 
the  Society  on  13th  December  1860. 

John  Wright  Brown,  whose  obituary  by  Professor  Balfour 
has  already  appeared  in  our  Transactions,  was  the  son  of 
the  Eev.  Charles  Brown,  of  this  city,  and  was  bom  on  the 
19th  January  1836.  For  many  years  he  acted  as  assist- 
tant  in  the  Herbarium  Department  at  the  Boyal  Botanic 
Garden.  He  was  well  acquainted  with  the  natural  orders 
of  plants,  and  gave  most  essential  assistance  in  the  arrange- 
ment of  the  collection.  He  had  a  happy  and  genial  dispo- 
sition, and  was  most  obliging  and  kind.  He  died  at  39 
George  Square  on  23d  March  last,  aged  twenty-seven.    He 
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was  elected  an  Associate  of  our  Society  on  4th  December 
1856. 

Dr  John  Coldstream,  of  this  city,  died  at  Gilsland,  in 
Cumberland,  on  17th  September,  in  the  sixtieth  year  of 
his  age.     He  graduated  in  medicine  at  this  University  in 
1827,  and  became  a  fellow  of  the  Eoyal  College  of  Phy- 
sicians in  1845.    He  was  for  many  years  in  practice  in 
Leith,  but  eventually  established  himself  in  Edinburgh, 
where  he  enjoyed  in  his  professional  capacity  a  large  share 
of  the  confidence  of  his  fellow-citizens.    In  early  life  Dr 
Coldstream  devoted  himself  keenly  to  natural  history — 
zoology  being  his  favourite  department.    He  was  a  member, 
and  at  one  time  president,  of  the  Eoyal  Physical  Society  ; 
and  he  was  also  a  member  of  the  Wemerian  Society  up  to 
the  period  of  its  dissolution  in  1858,  when  he  became  a  Fel- 
low of  the  Botanical  Society.     Dr  Coldstream  contributed 
to  some  extent  to  the  literature  of  natural  and  medical 
science.     He  wrote  several  articles  in  the  Cyclopedia  of 
Anatomy  and  Physiology,  besides   an   account  of  hourly 
thermometrical   observations   in  the  Wemerian  Transac- 
tions  for   1823 ;  a   paper  on  Limnoria  terebrans  in  the 
Edinburgh  New  Philosophical  Journal,  1834,  and  a  narra* 
tive  of  a  case  of  Catalepsy  in  the  Edinburgh  Medical  Jour- 
nal, 1854 ;  and  he  finally,  in  1860,  was  the  author  of  a 
work  highly  characteristic  of  his  own  turn  of  mind,  entitled 
The  Merchant  the  World's  Benefactor.    There  were  other 
matters,  however,  which  occupied  during  many  years  of 
Dr  Coldstream's  life  the  chief  place  in  his  thoughts.     Ever 
distinguished  by  deep  convictions  of  Christian  truth,  Dr 
Coldstream   took   a  warm  interest   in   everything  which 
tended  to  advance  the  spiritual  welfare  of  his  fellow-men ; 
and  finding  in  the  establishment  of  the  Medical  Missionary 
Society  of  Edinburgh  a  field  of  common  action  for  religion 
aud  its  handmaid  medicine,  he  became  secretary  of  the 
Society,  and  continued  to  hold  this  office  at  the  time  of  his 
death.     This  is  not  the  time  or  place  to  dwell  upon  the 
union  of  zeal  and  judgment  with  which  he  promoted  the 
cause  of  medical  missions.     The  Medical  Missionary  So- 
ciety will  now  know  how  difficult  it  will  be  to  supply  the 
vacancy.     Nor  is  this  the  occasion  to  enlarge  upon  Dr 
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Coldstream's  personal  character  as  a  Christian  man ;  but 
I  may  be  permitted  to  say  this  of  him,  that  his  leading  cha- 
racteristics were  earnestness  of  purpose  and  catholicity.  He 
was  one  of  those  men,  quiet,  unpretending,  but  always  at 
work,  about  whose  sincerity,  and  devotedness  to  what  he 
was  engaged  in,  no  one  could  for  a  moment  entertain  a 
doubt.  He  seemed  to  carry  others  with  him  as  much  by  the 
attraction  of  his  own  character  as  by  the  power  of  his  un- 
wearied industry  in  the  duties  which  he  undertook  ;  and  so 
entirely  free  was  he  from  any  tendency  to  sectarianism, 
that  I  can  for  my  own  part  say,  after  many  years*  acquaint- 
ance with  him,  that  had  I  not  known  aliunde  that  he  was  a 
member  of  the  Free  Church,  I  never  would  have  learned 
the  fact  from  anything  that  ever  fell  from  himself.  In  the 
business  of  the  Botanical  Society  he  can  hardly  be  said  to 
have  taken  a  part.  He  never  was  a  robust  man,  and  during 
most  of  the  period,  since  he  came  to  us  from  the  Werne- 
rian  Society,  his  health  was  not  good.  He  consequently 
was  not  so  much  known  to  many  of  the  Fellows  as  we  could 
have  wished  him  to  have  been;  but  those  who  had  the 
privilege  of  knowing  him  will  long  cherish  the  recollection 
of  him,  as  a  typical  example  of  a  large-hearted,  earnest- 
minded.  Christian  man. 

TheEev.  H.  W.  Coleman,  M.A.,  of  Hertford,  lately  one  of 
the  masters  of  the  Grammar  School  of  Ashby  de  la  Zouch, 
and  formerly  of  Christ's  Hospital,  died  at  Burton-on-Trent, 
12th  December  1863.  Mr  Coleman  was  an  accurate  Bri- 
tish botanist.  Amongst  the  additions  which  he  made  to  the 
British  Flora  are  (Enanthe  fluviatilis  and  Garex  Boerming- 
hausiana.  In  conjunction  with  Mr  Webb,  he  published  a 
Flora  of  Hertfordshire,  in  which  the  county  is  divided  into 
districts,  and  notice  is  taken  of  the  connection  between  the 
soils  of  the  localities  and  the  plants  found  in  them.  He 
devoted  much  attention  to  the  geographical  distribution 
of  British  plants,  and  communicated  some  papers  on  this 
subject  to  the  Phytologist.  He  became  a  non-resident 
Fellow  of  the  Society  on  10th  June  1841. 

Dr  Deuchar,  of  Morningside,  was  a  member  of  the  medi- 
cal profession,  and  at  an  early  period  of  his  life  was  in  busi- 
ness as  a  druggist  in  Edinburgh.    He  afterwards  became  a 
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lectarer  on  chemistry.  He  took  an  interest  in  popular  edu- 
cation, and  was,  about  the  time  of  its  establishment,  a  direc- 
tor of  the  now  highly  successful  Philosophical  Institution 
of  Edinburgh.  Dr  Deuchar  of  late  retired  on  his  property 
at  Morningside.  He  joined  the  Botanical  Society  at  the 
dissolution  of  the  Wemerian  in  1858,  and  died  last  spring. 

Mr  William  Groves  Perry,  who  became  a  Fellow  of  our 
Society  on  12th  November  1840,  and  was  a  contributor  to  the 
herbarium,  died  at  Warwick,  25th  March  1863.  He  was  an 
early  contributor  to  Loudon's  Magazine  of  Natural  His- 
tory. In  1820  he  published  The  Botanist's  Guide  through 
the  County  of  Warwick,  and  was  preparing  a  second  edition 
of  this  book  at  the  time  of  his  death.  He  was  honorary  secre- 
tary of  the  Warwickshire  Natural  History  and  Archaeolo- 
gical Society. 

James  Rome,  LL.B.,  M.A.,  who  became  a  Fellow  of  this 
Society  in  January  1862,  died  8th  May  1863,  at  Woodlands, 
Hamilton,  where  he  was  in  business  as  a  partner  of  the  firm 
of  Aikman  and  Rome,  writers.  He  was  a  young  man  of 
cultivated  mind,  as  evidenced  by  his  possession  of  the  de- 
grees of  bachelor  of  laws  and  master  of  arts,  and  died  at  the 
early  age  of  twenty-five. 

I  have  thus  rapidly  gone  over  a  few  particulars  of  the 
history  of  our  Society  during  the  last  session.  I  have  to 
apologise  for  the  imperfect  manner  in  which  I  have  ad- 
dressed you  from  the  chair.  I  have  to  repeat  the  thcmks  which 
I  offered  to  you  last  year  when  you  did  me  the  honour  to 
elect  me  your  president ;  and  I  have  now,  in  retiring  from 
office,  to  express  my  hope  and  belief  that  the  Society  will 
continue  to  receive  fresh  accessions  to  its  numbers  from 
the  young  botanists  of  our  University ;  and  that  they,  along 
with  the  present  active  members,  will  by  their  contribu- 
tions maintain  the  credit  of  the  Society  and  the  value  of 
its  Transactions. 

The  following  Communications  were  then  read :— 
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I.  Notes  on  the  Ferttlfmtion  of  Orchids.  By  William 
Rutherford,  M.D.,  President  of  the  Royal  Medical 
Society,  Resident  Physician  Royal  Infirmary.  (Being  a 
portion  of  a  thesis,  for  which  a  gold  medal  was  awarded 
by  the  Medical  Faculty  of  the  University  of  Edinburgh 
at  the  Graduation  in  1863.) 

Mr  Darwin,  in  the  introduction  to  his  admirable  work  on 
"  The  Fertilisation  of  Orchids,"  states,  that  his  chief  reason 
for  writing  the  work  was,  "  to  show  that  the  contrivances 
by  which  orchids  are  fertilised,  have  for  their  main  object 
the  fertilisation  of  each  flower  by  the  pollen  of  another 
flower  f  and  to  show  that,  in  his  "  Origin  of  Species,"  he 
had  good  grounds  for  expressing  his  belief  in  what  he  re- 
gards as  an  apparently  universal  law— viz.,  "  That  no  her- 
maphrodite fertilises  itself  for  a  perpetuity  of  generations, 
an  occasional  cross  with  another  individual  being  required." 
He,  moreover,  expresses  the  hope,  that  his  researches  may 
stimulate  others  to  inquire  into  the  habits  of  our  native 
species. 

During  the  past  summer  (1862),  I  spent  some  time  in  the 
examination  of  a  considerable  number  of  orchids,  with  a 
view  to  ascertain  whether  or  not  Mr  Darwin's  observations 
were  accurate,  and  the  conclusions  at  which  he  had  arrived 
correct.  The  points  which  I  especially  wished  to  test,  were, 
Ist^  Is  insect  agency  essential  for  their  fertilisation  ?  2(2, 
Is  a  flower  fertilised  by  its  own  pollinia,  or  by  those  of  other 
flowers  ?  As  regards  the  first  of  these,  Mr  Darwin  says, 
that  in  every  orchis,  with  the  exception  of  the  bee  orchis 
and  Cephalanthera  grandiflora,  insects  are  required  to  re- 
move the  pollinia,  and  apply  them  to  the  stigma ;  and  with 
regard  to  the  second  point,  he  says, — that  although  in  some 
cases  the  pollinia  may  be  applied  to  the  stigma  of  the  flower 
from  which  they  are  taken,  yet  in  all  they  may  be — and 
most  generally  they  are — applied  to  the  stigmas  of  other 
flowers ;  farther,  in  some  flowers — the  marsh  Epipactis,  for 
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example — the  pollinia  are  removed  only  when  the  insect 
retires  from  the  flower. 

Sprengel,  in  1795,  and  Eobert  Brown,  in  1833,  though 
the  latter  was  not  without  his  doubts  on  the  subject,  both 
expressed  their  belief  in  the  necessity  for  insect  agency ; 
and  many  others  have  concurred  with  the  opinion  ;  but 
Darwin  was  the  first  to  show  that  the  necessity  for  insects, 
which  was  previously  considered  to  be  confined  to  a  few,  is 
almost  universal.    My  observations,  so  far  as  they  have  ex- 
tended, have  most  thoroughly  convinced  me  of  the  truth  of 
Mr  Darwin's   statement.      But  I  must  here  mention,    to 
prevent  any  misunderstanding,  that  I  have  examined  four 
species  only, — for  the  district  in  which  I  resided  contained 
only  these  four  species,  although  they  were  severally  repre- 
sented by  large  numbers  of  individuals,  so  that  I  was  able 
to  make  a  pretty  thorough  examination  of  each  species.     I 
was  staying  in  a  part  of  Kent  where  Orchis  macvlata  and 
Cephalanthera  grandiflora  were  especially  abundant ;  and 
Oymnadenia  conopsea,  and  Orchis  pyramidalis,  to  a  lesser 
degree.    I  examined  1175  flowers  of  Cephalanthera^  1000  of 
Orchis  macvlata,  244  of  Oymnadenia  conopsea,  and  60  of 
Orchis  pyramidalis,  in  all  2479  flowers.     This  number  may 
seem  very  large ;  but  it  must  be  remembered,  that  the  flowers 
grew  abundantly  in  the  locality  ;  and  I  had  but  little  diffi- 
culty in  procuring  them.     All  the  plants  grew  near,  or  in, 
woods,  so  that  they  were  most  favourably  situated  for  visi- 
tation by  insects.     Mr  Darwin  says,  that  on  one  occasion 
only  has  he  seen  an  insect  capable  of  carrying  away  the  pol- 
linia visit  an  Orchis.     I  have  been  more  fortunate ;  for  I 
have  repeatedly  observed,  especially  on  warm,  cloudy  days, 
lepidopterous  insects  paying  their  visits  ;  and  on  one  occa- 
sion I  actually  saw  an  insect  remove  the  pollinia.     Al- 
though Mr  Darwin  thinks  that  an  insect  does  not  confine  its 
visitations  to  one  particular  species,  but  embraces  several, — 
an  opinion  which  he  has  shown  to  be  true  in  the  case  of 
some  one  or  two  insects, — I  must  say  that  Orchis  mactdata 
and  CepJialanthera  grandijlora,  although  growing  together, 
were  visited  by  totally  distinct  insects,  and  either  species 
was  only  visited  by  one  kind  of  insect. 

This  fact  is  certain  regarding  the  fertilisation  of  three 
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out  of  these  four  species, — self'/ertilisation  is  impossible, — 
the  pollinia  must  be  removed  from  the  flower  and  applied  to 
the  stigma  of  either  the  same  or  another  flower.  In  by  far 
the  greater  majority  of  the  flowers,  the  pollinia,  where  these 
were  single,  were  both  removed,  and  in  only  a  few  of  these 
were  the  ovaries  non-fertilised.  Sometimes  I  found  the 
heads  of  pollinia  sticking  to  the  stigmas :  this  was  rare,  how- 
ever ;  more  frequently  I  found  bundles  broken  off  from  the 
pollinia  adhering  to  the  stigma,  and  in  some  of  these  in- 
stances the  pollinia  remained  in  the  same  flower  untouched, 
showing  conclusively,  that  these  flowers  had  been  fertilised 
by  the  pollinia  of  other  flowers.  The  flowers  I  examined  were 
generally  old,  with  the  viscid  discs  and  stigmas  quite  dry,  so 
that  no  farther  change  could  take  place  in  the  fertilisation 
of  such  flowers.  Out  of  1304  flowers,  953  had  both  pollinia 
removed,  of  which  895  were  fertile  and  58  were  non-fertile. 
From  this  it  appears,  that  although  the  pollinia  may  have 
been  removed  from  the  flowers,  these  were  sometimes  non- 
fertile.  This  is,  because  the  insect  has  carried  away  the 
pollinia  without  pushing  them  against  the  stigma,  and  be- 
cause the  flowers  have  never  been  visited  by  insects  having 
pollinia  on  their  probosces.  If  such  flowers  could  ever  have 
become  fertilised  (most  were  old)^  it  must  have  been  by  the 
pollinia  of  other  flowers. 

In  212,  both  pollinia  were  still  remaining,  although  the 
flowers  were  mostly  dry  and  shrivelled.  Of  these  119  were 
fertile,  and  96  were  non-fertile,  so  that  although  these  flowers 
are  incapable  of  self-fertilisation,  the  flowers  are  oftener  fer- 
tilised than  not.  Insects  with  polKnia  attached  to  their  pro- 
bosces visited  the  flowers  and  fertilised  them,  although  they 
did  not  remove  the  pollinia.  Had  the  flowers  grown  in  a 
less  wooded  district,  where  insects  are  more  scarce,  many 
more  of  them  would  have  had  both  pollinia  remaining,  and 
fewer  of  these  would  have  been  fertilised.  Observe  (see  the 
Table  at  the  end)  how  different  is  the  case  of  Cephalanthera 
grandiflora,  which  is  capable  of  self-fertilisation,  although  to 
a  small  degree:  only  39  out  of  1175  flowers  had  both  pollinia 
remaining,  and  these,  nevertheless,  were  aJl  fertile;  while  of 
the  1128  which  had  both  pollinia  removed,  only  8  were  non- 
fertile.     In  the  two  other  species  which  had  the  pollinia 
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separate,  that  is,  unattached  at  the  base  to  one  another,  the 
right  pollinium  was  removed  rather  oftener  than  the  left,  a 
fact  which  would  be  difficult  to  explain.  Of  the  166  flowers 
which  had  only  one  pollinium  removed,  142  were  fertile  and 
24  non-fertile,  showing  that  where  only  one  pollinium  is  re- 
moved, the  flower  is  not  so  certainly  fertilised  ;  in  short,  the 
insects  have  not  visited  them  so  frequently. 

It  is  unnecessary  for  me  to  comment  further  upon  the 
following  Table,  but  I  may  shortly  state,  that  it  fully  bears 
out  Mr  Darwin's  conclusions  ;  it  establishes  nothing  new, 
but  simply  places  beyond  doubt  very  important  opinions 
advanced  by  Darwin,  among  which  the  following  are  the 
most  important : — Ist,  Insect  agency  is  necessary  for  ferti- 
lisation ;  2(2,  Crossing  of  the  individuals  of  a  species  is  not 
only  permitted,  but  all  the  arrangements  seem  especially 
adapted  to  bring  about  such  a  result. 

One  would  suppose  that  hybrids  ought  to  be  very  com- 
mon if  Mr  Darwin's  opinion  were  correct, — that  one  insect 
visits  several  species  of  orchids, — while  it  is  well  known  that 
orchidaceous  hybrids  are  extremely  rare.  From  all  that  I 
have  observed,  I  believe  it  to  be  the  rule  that  each  species 
has  its  special  visitor,  and  that  the  same  insect  visits  several 
species,  to  be  the  exception.  I  dare  not,  however,  speak 
too  positively  on  this  point,  for  my  obsenrations  have  not 
been  extensive. 

Finally,  it  may  seem  superfluous  for  me  to  draw  attention 
to  the  beautiful  and  laborious  investigations  contained  in 
Mr  Darwin's  work  on  orchids;  but  only  those  who  have 
carried  on  such  researches  are  able  to  estimate  the  severe 
and  prolonged  labour  which  they  entail. 
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Synopsis  of  Canadian  Ferns  and  Filicoid  Plants.  By 
Geobge  Lawson,  Ph.D.,  LL.D.,  Professor  of  Chemistry 
and  Natural  History  in  Dalhousie  College,  Halifax,  Nova 
Scotia. 

The  following  Synopsis  embraces  a  concise  statement  of 
what  is  known  respecting  Canadian  ferns  and  filicoid  plants. 
Imperfect  as  it  is,  I  trust  that  it  will  prove  useful  to  bo- 
tanist3  and  fern  fanciers,  aud  stimulate  to  renewed  dili- 
gence in  investigation.  The  whole  number  of  species 
enumerated  is  74-  Of  these  11  are  doubtful.  Farther  in- 
vestigation will  probably  lead  to  the  elimination  of  several 
of  the  doubtful  species,  which  are  retained  for  the  present 
with  ^  view  to  promote  inquiry ;  but  a  few  additional  spe- 
cies, as  yet  unknown  within  the  boundaries  of  Canada,  may 
be  discovered.  The  above  number  (74)  may  be  regarded, 
then,  as  a  fair  estimate — ^perhaps  slightly  in  excess— of  the 
actual  number  of  ferns  and  filicoid  plants  existing  in  Ca- 
nada. The  number  certainly  known  to  exist,  after  deduct- 
ing the  species  of  doubtful  occurrence,  is  63. 

The  number  of  species  described  in  Professor  Asa  Gray's 
exhaustive  "Manual,"  as  actually  known* to  inhabit  the 
northern  United  States,  that  is  to  say,  the  country  lying 
to  the  south  of  the  St  Lawrence  Kiver  and  great  lakes, 
stretching  to  and  including  Virginia  and  Kentucky  in 
the  south,  and  extending  westward  to  the  Mississippi 
Eiver,  is  75.  This  number  does  j;iot  include  any  doubtful 
species. 

The  number  described  in  Dr  Chapman's  "  Flora,**  as  in- 
habiting the  Southern  States,  that  is,  all  the  states  south  of 
Virginia  and  Kentucky  and  east  of  the  Mississippi,  is  69.* 
From  these  statements  it  will  be  seen  that  we  have  our  due 
share  of  ferns  in  Canada. 

The  whole  number  of  ferns  in  all  the  American  States, 
and  the  British  North  American  Provinces,  is  estimated,  in 
a  recent  letter  fro^a  Mr  Eaton,  as  probably  over  100. 

In  the  British  Islands  there  are  about  60  ferns  and  filicoid 

*  Mr  D.  C.  Eaton,  M.A.,  is  author  of  that  portion  of  Dr  Chapman's  "  Flora*' 
which  relates  to  the  ferns. 
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plants.  In  islands  of  warmer  regions  the  number  is  greatly 
increased.  Thus  Mr  Eaton's  Enumeration  of  the  true  ferns 
collected  by  Wright,  Scott,  and  Hayes,  in  Cuba,  embraces 
357  species.  The  proportions  of  ferns  to  phanerogamous 
plants  in  the  floras  of  different  countries  are  thus  indicated 
by  Professor  Balfour,  in  the  "  Class  Book  of  Botany,"  page 
998,  ^  1604 : — "  In  the  low  plains  of  the  great  continents 
within  the  tropics  ferns  are  to  phanerogamous  plants  as  1  to 
20 ;  on  the  mountainous  parts  of  the  great  continents,  in 
the  same  latitudes  as  1  to  8  or  1  to  6  ;  in  Congo  as  1  to  27  ; 
in  New  Holland  as  1  to  26.  In  small  islands,  dispersed  over 
a  wide  ocean,  the  proportion  of  ferns  increases ;  thus,  while 
in  Jamaic-a  the  proportion  is  1  to  8,  in  Otaheite  it  is  1  to  4, 
and  in  St  Helena  and  Ascension  nearly  1  to  2.  In  the 
temperate  Zone,  Humboldt  gives  the  proportion  of  ferns  to 
phanerogamous  plants  as  1  to  70.  In  North  America  the 
proportion  is  1  to  35  ;  in  France  1  to  58  ;  in  Germany  1  to 
52;  in  the  dry  parts  of  South  Italy  as  1  to  74;  and  in  Greece 
1  to  84.  In  colder  regions  the  proportion  increases ;  that  is 
to  say,  ferns  decrease  more  slowly  in  number  than  phane- 
rogamous plants.  Thus,  in  Lapland,  the  proportion  is  1  to 
25  ;  in  Iceland  1  to  18  ;  and  in  Greenland  1  to  12.  The 
proportion  is  least  in  the  middle  temperate  zone,  and  it 
increases  both  towards  the  equator  and  towards  tlie  poles ; 
at  the  same  time  it  must  be  remarked,  that  ferns  reach  their 
absolute  maximum  in  the  torrid  zone,  and  their  absolute 
minimum  in  the  arctic  zone." 

Canada  consists  of  a  belt  of  land,  lying  to  the  north  of 
the  St  Lawrence  Eiver  and  the  great  lakes.  By  these  it 
is  separated,  along  nearly  the  whole  extent  of  its  south- 
eastern and  western  boundaries,  from  the  northern  United 
States,  which  thus  enclose  Canada  on  two  sides.  A  striking 
resemblance,  amounting  almost  to  identity,  is  therefore  to 
be  looked  for  in  the  floras  of  the  two  countries.  Yet  species 
appear  in  each  that  are  absent  in  the  other. 

The  species  of  ferns  and  filicoid  plants  which  are  cer- 
tainly Canjuiian,  number  .  .  .63 
Of  these  there  inhabit  the  Northern  States,  .  68 
Do.  do.  Southern  States,  .  38 
Do.                do.             Europe,             .  .         36 
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The  followiug  table  is  designed  to  shovrsome  of  the  geo 
graphical  relations  of  our  Cantidian  ferns.    The  first  colnnin 
(I.)  refers  exclusively  to  the  occurrence  of  the  species  with- 
in the  Canadian  boundary.   The  plus  sign  (  +  )  indicates  that 
the  species  is  general,  or  at  least  does  not  show  any  decided 
tendency  towards  the  extreme  eastern  or  western,  or  northern 
or  southern  parts  of  the  province.    The  letters  N,  S,  E,  W, 
&c.,  variously  combined,  indicate  that  the  species  is   so 
limited  to  the  corresponding  northern,  southern,  eastern,  or 
western  parts  of  the  province,  or  at  least  has  a  well-defined 
tendency  to  such  limitation.    The  mark  of  interrogation  (?) 
signifies  doubt  as  to  the  occurrence  of  the  species.     The 
second  column  (II.)  shows  what  Canadian  species  occnr 
also  in  the  Northern  States,  that  is  the  region  embraced  by 
A.  Gray's  Manual ;  and  the  third  column  (III.)  those  that 
extend  down  south  into  Chapman's  territory.     The  fourth 
column  (IV.)  shows  the  occurrence  of  our  species  in  Europe ; 
C  in  this  column  indicating  Continental  Europe,  and  B  the 
British  Islands.    The  fifth  or  last  column  (V.)  shows  the 
species  that  extend  northwards  into  the  Arctic  circle — 
35  in  all,  of  which,  however,  only  14,  or  perhaps  16,  are 
known  to  be  arctic  in  America.     Am,  As,  Eu,  and  G  in- 
dicate respectively  Arctic  America,  Arctic   Asia,   Arctic 
Europe,  and  Arctic  Greenland.     The  information  contained 
in  the   last  column  has   been   chiefly  derived  from  Dr 
Hooker's  able  Memoir  in  the  Linnean  Transactions  (vol. 
xxiii.  p.  251). 

Hitherto  no  attention  whatever  has  been  paid,  in  Canada, 
to  the  study  of  those  remarkable  variations  in  form  to  which 
the  species  of  ferns  are  so  peculiarly  liable.  In  Britain,  the 
study  of  varieties  has  now  been  pursued  by  botanists  so 
fully  as  to  show  that  the  phenomena  which  they  present 
have  a  most  important  bearing  upon  many  physiological 
and  taxological  questions  of  the  greatest  scientific  interest. 
The  varieties  are  studied  in  a  systematic  manner,  and  the 
laws  of  variation  have  been  to  a  certain  extent  ascertained. 
And  as  the  astronomer  can  point  out  the  existence  of  a 
planet  before  it  has  been  seen,  and  the  chemist  can  con- 
struct formulae  for  organic  compounds — members  of  homo- 
logous series — in  anticipation  of  their  actual  discovery,  so, 
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in  like  manner  the  pteridologist  now  studies  the  variations 
of  species  by  a  comparative  system,  which  enables  him  to 
look  for  equivalent  forms  in  the  corresponding  species  of 
different  groups.  Studies  so  pursued  are  calculated  to 
evolve  more  accurate  and  definite  notions  as  to  the  real 
nature  of  species,  and  the  laws  of  divergence  in  form  of 
which  they  are  capable.  I  would  therefore  earnestly  invite 
Canadian  botanists  to  a  more  careful  study  of  the  varieties 
of  the  Canadian  ferns,  after  the  manner  of  Moore  and  other 
European  leaders  in  this  comparatively  new  path.  The 
elasticity,  or  proneness  to  variation,  of  the  species  in  certain 
groups  of  animals  and  plants  has  been  somewhat  rashly 
used  to  account  for  the  origin  of  species,  by  what  is  called 
the  process  of  variation.  It  seems  to  tell  all  the  other  way. 
Innumerable  as  are  the  grotesque  variations  of  ferns,  in 
forkings,  and  frillings,  and  tassellings,  and  abnormal  vein- 
ings,  &c.  (see  the  figures  in  Moore's  works),  we  do  not  know 
of  a  single  species  in  which  sttch  peculiarities  have  become 
permanent  or  general,  that  is  specific^  so  that  the  species 
can  be  traced  back  to  such  an  origin  ;  surely  something  of 
the  kind  would  have  happened  had  all  species  originated  by 
a  process  of  variation. 


Tcibular  View  of  the  Distribution  of  Canadian  Ferns  and  Allied 
Plants  over  certain  parts  of  the  Northern  Hemisphere.* 


Name. 

I. 

U. 

III. 

IV. 

v. 

cJ 

Ii 

a 

II 

i 

<6 

PoLYPODIACEiE. 

1.  Poljpodiiiin  Tulgsre,       .     . 

2.  P.  hezagonoptemm,   .     .     . 

3.  P.  Phegopteris,      .... 

4.  P.  Dryopteria, 

+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 

+ 

C.B. 

cVb. 

C.B. 

Eu. 

Ea.G. 
£a.Am,0. 

*  In  the  above  Table,  the  doubtful  species  are  induded ;  but  all  relerence 
to  rarietiee  ia  omitted. 
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Namb. 

I. 

II. 

III. 

IV. 

V. 

• 

«B 

II 

» 

o  6 

II 

5.  P.  Robertiannm 

+ 

+ 

C.B. 

6.  Adiantum  pedatum,    .     .     . 

+ 

+ 

+ 

... 

... 

7.  Pteris  aquilina,      .     .     •     . 

•f 

+ 

+ 

C.B. 

Eo. 

8.  Pellaea  atropurpureft,  •     .     . 

s. 

+ 

+ 

... 

... 

9.  Allosorus  Stelleri,      .     .     . 

+ 

+ 

... 

... 

... 

10.  CrTptogramma  acroBtichoides, 

w.w. 

... 

?' 

Am. 

11.  Strathiopteris  germanica,     . 

+ 

+ 

. . . 

c 

Eu. 

12.  Onoclea  senaibilis,       .     .     . 

+ 

+ 

+ 

... 

-13.  AspleniomTrichomanet, 

+ 

+ 

+ 

C.B. 

... 

14.  A.  viride, 

N.E. 

... 

... 

C.B. 

Eu.  Q. 

15.  A.  angostifoliom,  .... 

S.W. 

+ 

+ 

... 

16.  A.  ebenemn, 

+ 

+ 

+ 

... 

.  .* 

17.  A.  marinam, 

E.  ? 

... 

•  • . 

C.B. 

... 

18.  A.  thelTpteroides,       .     .     . 

+ 

+ 

+ 

... 

... 

19.  A.  montanum, 

? 

+ 

+ 

... 

... 

20.  A.  Ruta-muraria,  .... 

? 

+ 

+ 

C.B. 

Eu.    . 

21.  Athyiium  Filix-foemina, 

+ 

+ 

+ 

CB 

Eu. 

22.  Woodwardia  virginica,    .     . 

S.W. 

+ 

+ 

... 

... 

23.  Scolopendrium  Yulgare,  .     . 

w.w. 

+ 

... 

CBi 

... 

24.  OamptoBorus  rhizophjUiiB,    . 

w. 

+ 

+ 

... 

... 

25,  Lastrea  dilatata,  .... 

+ 

+ 

+ 

CB. 

Eu.  Am. 

26.  L.  marginalia, 

+ 

+ 

+ 

... 

. . . 

27.  L.  Filix-mas, 

?? 

... 

... 

C.B. 

Eu.  G. 

28.  L.  cristata, 

+ 

+ 

... 

CB. 

. . . 

29.  L.  Goldieana, 

w. 

+ 

• . . 

... 

... 

30.  L .  fiturrans 

N.W.? 

As.Am.O. 

31.  L.  Thelypteria,     .     .     .    . 

+ 

• 

+ 

+ 

C.B. 

32.  L.  Nov-Eboracensis,  .     .     . 

+ 

+ 

+ 

... 

... 

33.  Poljsticlium  angalare,     .     . 

+ 

+ 

C.B. 

Eu. 

34.  P.  Lonchitis, 

N.W. 

+ 

... 

C.B. 

Eu.Am.G. 

35.  P.  acrostiohoides,  .... 

+ 

+ 

+ 

... 

36.  Cjstopteris  fragilis,    .     .     . 

+ 

+ 

+ 

C'JB. 

Eu.Am.G. 

37-  C.  bulbifera, 

+ 

+ 

+ 

... 

... 

38.  Dennstadtia  ptmctilobola,    . 

+ 

+ 

+ 

... 

... 

39.  Woodsia  IlYensis,      .     .     . 

+ 

+ 

+ 

CB. 

/Eu.  As. 
t  Am.  G. 

40.  W.  alpina, 

+ 

... 

... 

CB. 

Eu.  Q. 

41.  W.  glabella 

+ 

+ 

. .. 

... 

Am. 

42.  W.  obtusa, 

? 

+ 

+ 

•  •• 

... 

43.  Osmunda  regalia,  .     .     .     . 

+ 

+ 

+ 

CB. 

... 

+ 

+ 

+ 

... 

.. . 

45.  0.  Olajtoniana,     .     .     .     • 

+ 

+ 

+ 

... 

... 

46.  Schizffia  pusilla,     .     .     .     . 

? 

+ 

... 

... 

••• 
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Name. 


II. 


III. 


IV. 


2 


P 


OpHIOGL068ACE£. 

47.  Botrycliinin  ▼irginicmn, 

48.  B.  lonarioideB, .... 

49.  B.  Lunaria,       .... 

50.  Ophioglossum  yQlgatmn, 

Ltcopodiacejb. 

51.  Plananthiifl  Selago, 

52.  P.  lacidulas,     .     . 

53.  P.  alopecuToides,  . 

54.  P.  immdatus,   .     . 

55.  .Lyoopodium  daYatam, 

56.  L.  annotinnin,  . 

57.  L.  dendroideum,    . 

58.  L.  oomplanatum,   . 

59.  Selaginella  spinalosa, 

60.  Stacbjgjnandrum  rupestre, 

61.  Diplostachjiim  apodam,  . 

MABSILBAOEiB. 

62.  Axolla  caroliniana,     .     . 

63.  Salvinia  natans,    .     .     . 

64.  Isoetes  lacostris,    .     .     . 

Equisetaoba. 

65.  Eqnisetum  sjlyaticiim,    . 

66.  £.  umbrosimi,  •     .     •     • 


67.  E.  ary&ise. 


63. 
69. 
70. 
71. 


E.  Telmateja, 
E.  limosum, 
E.  hjemale, 
£.  Tobustuniy 


72.  £.  Tarie^tnm, 


73. 
74. 


E.  Bcirpoides, 
E.  palnBtrey 


+ 
+ 
N. 
? 


N.? 

+ 
?? 

+ 
+ 

+ 

N.E. 

+ 

+ 


S. 
?? 


+ 
+ 

+ 

w. 

+ 

+ 

N.E. 

+ 
N. 


+ 
+ 
+ 
+ 

+ 
+ 
+ 


+ 
+ 


+ 
+ 


+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 


+ 
+ 
+ 


? 
C.B 
C.B. 


C.B. 
C. 

C.B. 
C.B. 
C.B. 

C.' 
C.B. 


C. 
C.B, 


C.B. 
C.B. 

C.B. 

C.B. 
C.B. 
C.B. 


C.B. 

C. 
C.B. 


Eu.G. 

Eu.  G. 

Eu. 


JEu.  Ab. 
\Am.  G. 


Eu.  G. 
Ea.Am.G, 

Eu.  As. 
Eu.  G. 


Eu,G. 


Ea.Am.G 

Eu. 

Eu.  As. 

Am.  G. 
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Nat.  Ord.  POLYPODIACE^. 

POLTPODIDM. 

P.  vulgare,  ham. — Frond  linear-oblong  or  somewhat  lanceolate,  more 
or  less  acuminate,  deeply  pinnatifid,  in  some  forms  almost  pinnate ; 
lobes  (or  pinnse)  linear-oblong,  obtuse,  often  acute,  rarely  acuminate, 
entire  or  crenate  or  serrate  ;  sori  large  ;  yery  yariable  as  regards  outline 
of  the  frond,  form,  &c.,  of  the  lobes,  and  serrature.  P.  vulgare,  Linn.,  A. 
Gray,  Moore,  &c.  P.  virginianum  of  English  gardens.  P.  vtilgare, 
var.  amerieanum,  Hook.,  Torrey  Fl.  N.  Y.,  ii.  480. — On  rocks  in  the 
woods,  not  rare  around  the  city  of  Kingston ;  abundant  on  the  rockj 
banks  of  the  St  Lawrence,  in  Pittsburg ;  in  the  woods  at  Collins's  Bay  ; 
and  on  Judge  Malloch*8  farm,  a  mile  west  from  BrockviUe ;  Gananoqoe 
lakes  and  rivers ;  Farmersville  ;  Newboro-on-the-Rideau  ;  Toronto ;  on 
the  great  boulder  of  the  Trent  Valley,  near  Trenton  ;  on  rooks  west  from 
Brockyille,  outcrop  of  Potsdam  Sandstone  at  Oxford,  and  Hull  moun- 
tains near  Chelsea,  O.E.,  B.  Billings,  jr. ;  near  Gatineau  Mills,  D. 
M'Gillivray,  M.D. ;  Mount  Johnson,  C.E.,  and  Niagara  River,  P.  W. 
Madagan,  M.D. ;  Brighton,  in  the  crevice  of  a  rock  in  a  field,  and 
abundant  on  rocky  banks,  right  bank  of  the  Moira,  above  Belleville,  J. 
Macoun ;  Ramsay,  Rev.  J.  K.  M'Morine,  M.A. ;  north-west  from  Granite 
Point,  Lake  Superior,  R.  Bell,  jr. ;  mountain  top,  near  Mr  Brydge's 
house,  Hamilton,  C.W.,  Judge  Logic ;  River  Rouge  and  lower  end  of 
Gut  Lake,  W.  S.  M.  D'Urban ;  Cape  Haldimand,  Gaspfe,  John  Bell,  B.A. ; 
Red  River  Settlement,  Governor  M*Tavish;  Pied  du  cap  Tourmente, 
M.  L'Abb6  Provancher;  L'Orignal  and  Grenville,  C.E.,  J.  Bell,  B.A. 
The  habitats  above  cited  show  that  although  this  fern  is  not  so  common 
in  Canada  as  in  Britain,  it  is  nevertheless  widely  distributed.  It  is  com- 
mon in  New  York  State,  according  to  Professor  Torrey;  and  in  the 
Northern  States  generally,  according  to  Professor  Asa  Gray ;  rarer  in 
the  South,  according  to  Dr  Chapman. 

P.  hexagonopterfMn,  Mich. — Frond  triangular  in  outline,  acuminate, 
pinnate,  hairy  throughout ;  pinnae  broadly  lanceolate,  pinnatifid ;  lowest 
pair  of  pinnsB  larger  than  the  others,  not  deflezed  ;  lobes  of  the  pinn» 
linear-oblong  or  lanceolate,  strongly  toothed,  or  almost  pinnatifid.  The 
decurrent  pinn»  have  a  tendency  to  form  conspicuous  irregular  angled 
wings  along  the  rachis.  Stipe  not  scaly  except  at  the  base.  Rhizome 
long,  slender,  ramifying.  Whole  plant  much  larger  than  P.  PhegopterU, 
and  quite  a  difiTerent  species.  P.  hexagonopterwny  Michx.,  A.  Gray,  &c. 
The  figure  in  Lowe's  Ferns,  vol.  i.  p.  143,  tab.  49,  is  a  little  too  mneb 
like  Phegopteris.  P.  Phegopteris  y.  majuSf  Hook.  Fl.  Bor.  Amer.,  ii 
p.  258.  Hooker's  0,  intermedia  of  Phegofieris  is  cowfuctile^  Willd., 
which  A.  Gray  refers  to  P.  Phegopteris^  L.  Phegopterie  J^xagonoptera, 
J.  Sm.  Cat.,  p.  17. — Canada,  Goldie  in  Hook.  Fl.  B.  Amer. ;  Chippawa, 
C.  W.,  P.  W.  Madagan,  M.D. ;  Mirwin's  Woods,  near  Prescott,  rare, 
B.  Billings,  jr. ;  near  Westminster  Pond,  London,  W.  Saunders.  Not 
by  any  means  so  general  in  Canada  as  in  New  York  State,  where,  pro- 
fessor Torrey  states,  it  is  common. 

P.  Phegopteri$,  Linn. — Frond  acutely  triangular  in  outline,  acumi- 
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nate,  pinnate ;  the  pinnad  linear-lanceolate,  pinnatifid,  lowest  pair  de- 
flexed  ;  lobes  of  the  pinnsB  oblong,  scythe-shaped,  obtuse,  approximate, 
entire ;  raohis  liairj  and  minuielj  scaly  to  the  apex  of  the  frond,  as  well 
as  the  mid-ribs  of  the  pinnss.  P.  Phf'gopteris,  Linn.,  A.  Gray,  Moore, 
Ac  PhegopterU  vulgaris,  J.  Sm.  P.  connecHley  Michz.,  Pursh  Fl. 
Am.  Sept.,  ed.  2,  toL  ii.  p.  659. — Canada,  Hooker ;  Black  Lead  Falls 
and  De  Salaberry,  west  line,  W.  S.  M.  D'Urban ;  Ramsay,  Rev,  J.  K. 
M*Morine,  M.A. ;  Nicolet,  P.  W.  Maclagan,  M.D. ;  Prescott,  damp 
woods,  not  common,  Osgood  Station  of  the  Ottawa  and  Prescott  Rail- 
way, also  Oloucester,  near  Ottawa,  growing  on  the  side  of  a  rapine,  and 
Chelsea,  C.E.,  B.  Billings,  Jr ;  opposite  Grand  Island,  Lake  Superior, 
R.  Bell,  jr. ;  L'Orignal  and  Harrington,  J.  Bell,  B.A. 

P.  DryopierU,  Linn. — Frond  thin,  light-green,  pentangular  in  outline, 
consisting  of  three  divaricate  triangular  subdivisions,  each  of  which  is 
pinnate,  with  its  pinnss  more  or  less  deeply  pinnatifid  ;  pinnules  oblong, 
obtuse,  nearly  entire ;  stipe  slender  and  weak,  not  glandulose.  P.  Dry- 
optertM,  Linn.,  A.  Gray,  Moore,  &c.  Phegopteiii  Dryopteris,  J.  Sm. — 
Abundant  in  the  woods  around  Kingston ;  Ramsay,  Rev.  J.  K.  M'Morine, 
M.A. ;  very  common  in  woods  about  Prescott,  B.  Billings,  jr. ;  Montreal 
and  Nicolet  Rivers,  O.E.,  P.  W.  Maclagan,  M.D. ;  Belleville,  common 
in  the  woods,  J.  Macoan;  opposite  Grand  Island,  Lake  Superior,  R. 
BeU,  jr. ;  River  Rouge,  Round  Lake,  Montreal,  De  Salaberry,  west 
line,  and  Black  Lead  Falls,  W.  S.  M.  D'Urban ;  Newfoundland,  La- 
brador ;  Somerset  and  St  Joachim,  M.  L'Abb6  Provancher ;  L'Orignal, 
J.  Bell,  B.A. 

Var.  p.  ereetwn, — Frond  erect,  rigid,  with  a  very  stout  and  very  long 
glabrous  stipe  (18  inches  long) ;  beech  woods  atCollins's  Bay,  near  King- 
ston, with  the  normal  form.  This  variety  resembles  P.  Hobertianum  in 
general  aspect,  but  is  not  at  all  glandulose. 

P.  Robertianwn,  Hoffman. — ^A  stouter  plant  than  P.  DryopterU; 
fronds  more  rigid  and  erect ;  raohis,  &c.,  closely  beset  with  minnte* 
stalked  glands.  P.  Robertianum,  Hoffman,  Moore,  &c.  P.  calcareum, 
8m.  P.  Dryopteris,  var.  calcarewn,  A.  Gray. — Canada,  Moore  and 
other  authors ;  United  States,  Gray  and  others.  This  species  is  com- 
monly spoken  and  written  of  as  a  Canadian  Fern.  Not  having  had  an 
opportunity  of  seeing  Canadian  specimens,  I  cannot  cite  special  habitats. 
The  minutely  glandulose  rachis  serves  at  once  to  distinguish  it. 


AniAMTUM. 

A,pedatum,  Linn. — Stipe  black  and  shining,  erect,  forked  at  top, 
the  forks  secundly  branched,  the  branches  bearing  oblique  triangular- 
oblong  pinnules.  A.  pedattun^  Linn.,  A.  Gray,  &c.,  Lowe's  Ferns, 
vol.  ilL  pL  14.  Abundant  in  vegetable  soil  in  the  woods  around  King- 
ston ;  woods  around  the  iron  mines  at  Newboro-on-the-Rideau ;  Farmers- 
ville  ;  Toronto ;  Montreal,  Chippawa,  Wolfe  Island,  and  Maiden,  P.  W. 
Maclagan,  M.D. ;  Belleville,  in  rich  woods,  abundant,  J.  Macoun ; 
Ramsay,  Rev.  J.  K.  M*Morine,  M.A. ;  Ke-we-naw  Point,  R.  Bell,  jr. ; 
at  the  Sulphur  Spring,  and  common  everywhere  about  Hamilton,  Judge 
Logic  ;  Lake  Huron,  Hook.  Fl.  B.  A. ;  De  Salaberry,  west  line.  W.  S. 
M.   D'Urban;    on  the  Qatineau.  near  Gilmour's  rafting  ground,  D. 
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M'GilliTTay,  M.D. ;  London,  W.  Saunders ;  St  Joachim  and  Isle  ^ 
Paul,  Montreal,  M.  L'Abb6  Provancher ;  West  Hawkesbury  and  Gren- 
TiHe,  C.B.,  J.  Bell,  B.A.  Apparently  common  eyerywbere  in  Upper 
Canada.  I  cannot  speak  so  definitely  of  the  Lower  Provinoe.  This  is 
one  of  our  finest  Canadian  ferns ;  ''the  most  graceful  and  delicate  of 
North  American  ferns,"  says  Torrey.  It  is  easily  cultivated.  Fine  aa 
it  is  in  the  Canadian  woods,  I  have  specimens  even  more  handsome  from 
Schooley's  Mountains  (A.  0.  Brodie,  Ceylon  Civil  Service) ;  their  fan- 
like fronds  spread  out  in  a  semicircle,  with  a  radius  of  2^  feet.  It  is  not 
a  variable  species  in  Canada.  T.  Moore,  in  ''  Index  Filicum,*'  gives  its 
distribution  as  N.  and  N.W.  America,  California  to  Sitka,  North  India, 
Sikkim,  Nepal,  Gurwhal,  Simla,  Kumaon,  Japan.  There  is  a  var.  jS. 
aleutietim,  Rupr.,  in  the  Aleutian  Islands. 

Ptebis. 

Pt,  nquilina,  Linn. — Stipe  stout,  1  to  3  feet  high,  £rond  temate, 
branches  bipinnate,  pinnules  oblong  lanceolate,  sori  oontinuous  under  their 
recurved  margins.  Pt,  aquilina,  Linn.,  A.  Gray,  Moore,  &o. — ^Abundant 
on  Dr  Yates's  farm  in  Pittsburg,  and  elsewhere  about  Kingston ;  Water- 
down  Road,  Hamilton,  common^  Judge  Logic ;  Chippawa  and  Maiden, 
C.W.,  P.  W.  Madagan,  M.D. ;  Ramsay,  Rev.  J.  K.^«Morine,  M.A. , 
Prescott,  common,  B.  Billings,  jr. ;  Belleville,  very  common  on  barren 
ridges,  J.  Macoun ;  Grand  Island,  Lake  Superior,  R.  Bell,  jr. ;  Red 
Lake  River,  also  between  Wild  Rice  and  Red  Lake  Rivers,  and  Otter 
Tail  Lake  and  River,  between  Snake  Hill  River  and  Pembina,  &c., 
J.  C,  Schultz,  M.D. ;  Black  Lead  Falls,  and  Portage  to  Bark  Lake, 
W.  S.  M.  D*Urban;  Gatineau  Mills,  very  common,  D.  M*Gillivray, 
M.D. ;  Lakefield,  North  Douro,  Mrs  Traill ;  New  Brunswick,  Hook. 
Fl.  Bor.  Amer. ;  L'Orignal,  J.  Bell,  B.A. ;  London,  W.  Saunders. 

a.  vera. — ^Pinnules  pinnatifid  (the  normal  or  typical  form  of  Moore), 
Dr  Yates's  farm,  ELingston. 

j8.  integerrima. — Pinnules  entire  (a  sub-variety),  common  in  Canada 
and  westward.  There  are  various  other  sub- varieties,  differing  in  size, 
pubescence,  &c. 

y.  decipiens. — Frond  bipinnate,  thin  and  membranous,  lanugmoee, 
pinnules  pinnatifidly  toothed,  or,  in  small  forms,  entire,  barren  ;  L'Anse 
h  Cabi^Ue,  Gasp6,  John  Bell,  B.A.  This  is  a  very  remarkable  fern, 
resembling  a  Lastrea,  and  in  the  absence  of  fructification,  it  is  doubt- 
fully referred  to  Pteris  aquilina,  yet  the  venation  seems  to  indicate  that 
it  belongs  to  that  species,  which  is  remarkable  for  its  puzzling  forms. 
Being  at  a  loss  what  to  make  of  this  fern,  I  sent  it  to  Mr  D.  C.  Eaton, 
M.A.,  who  is  justly  looked  up  to  by  American  botanists  as  our  best 
authority  on  American  ferns,  and  he  likewise  failed  to  recognise  it.  I 
hope  some  visitor  to  Gaspe  wUl  endeavour  to  obtain  it  in  a  fertile  state, 
and  thus  relieve  the  doubt.* 

[Var.  d.  cavdata  appears  occasionally  in  lists.  I  have  as  yet  no 
satisfactory  evidence  of  its  occurrence  in  Canada  proper.     The  nearest 

*  Since  the  above  was  written,  I  have  had  an  opportunity  of  studying  the 
forms  and  development  of  Pteris  aquiUnaj  and  am  quite  satisfied  that  the 
doubtful  plant  is  a  state  of  that  species,  not  old  enough  to  be  fertile. 
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appToach  to  it  is  a  specimen  irom  the  Hudson's  Bay  territories,  probably 
from  the  Red  River  District  (Govemor  M'Tavish).  In  the  South  it  is  a 
▼ery  distinct  form,  of  which  there  are  beautiful  specimens  in  Wright's 
Cuban  Plants  (No.  872),  and  is  very  close  to  the  Pteris  esculenta  of 
Australia.] 

Pelljsa. 

P.  cttropwrjnirea,  Link. — Stipe  and  rachis  almost  blaclc,  shining, 
6  to  12  inches  high,  frond  coriaceous,  pinnate,  divisions  opposite,  linear- 
oblong  or  somewhat  oval.  Pteris  atropurpurea,  Linn.  Platyloma 
atrcp,,  J.  Sm,,  Torr.  Fl.  N.  Y.,  ii.  p.  488.  Allosorus  atropurjmreus, 
A.  Gray.  Pelkea  atropurpurea.  Link.,  Fee,  J.  Sm.  in  Cat.,  Eaton. — 
Niagara  River,  at  the  Whirlpool,  three  miles  below  the  Falls.  This 
fern  seems  to  retain  its  fronds  all  winter,  for  I  have  fertile  specimens,  in 
a  fine  state,  collected  at  the  Whirlpool  at  the  end  of  February  1859  by 
A.  O.  Brodie.  Dr  P.  W.  Maclagan  has  also  collected  it  there.  It  is 
not  common  anywhere  on  the  American  Continent  so  far  as  I  can  learn. 
Mr  Lowe  speaks  of  it  as  in  cultivation  in  Britain,  "  an  evergreen  frame 
or  greenhouse  species,  not  sufficiently  hardy  to  stand  over  winter's  cold." 
There  mtist  be  some  other  reason  for  want  of  success  in  its  cultivation 
in  Britain. 

Allosobus. 

A,  SuUeri,  Ruprecht. — Fronds  pale-green,  thin  and  papery,  3  to  9 
inches  long,  bipinnate  or  tripinnate,  some  of  the  smaller  barren  fronds 
flcaroely  more  than  pinnate ;  pinnsB  five  or  six  pairs ;  lobes  of  the  barren 
frond,  rounded,  oval,  veiny ;  of  the  fertile  frond,  much  narrower,  linear- 
lanceolate,  firmer ;  sori  at  the  tips  of  the  forked  veins  along  the  margins, 
stipe  red,  whole  plant  glabrous.  A  beautiful  and  delicate  fern,  growing 
in  the  crevices  of  rocks,  rare.  Allosorus  Stelleri,  Ledeb.  Fl.  Rossica. 
Allo9CTU9  gmcilU,  Presl.,  A.  Gray,  Torrey  Fl.  N.  Y.  ii  p.  487.  In 
a  letter  from  Mr  T.  Moore  (1857),  he  mentioned  to  me  that  he  had 
learned  from  specimens  from  Dr  Regel,  St  Petersburg,  that  *'  the  North 
American  Allosorus  gracilis  was  the  old  Pteris  Stelleri  of  Amman,  so 
that  it  spreads  from  North  America  through  Siberia  to  India,  whence  Dr 
Hooker  has  it."  Allosonts  minutus,  Turcz.  PI.  Ezs.  Cheilanthes 
graciliSf  Klf.  Cryptogrmnma  gracilis,  Torrey.  Pteris  Stelleri,  Gmelin. 
Pteris  minuta,  Turcz.  Cat.  PI.  Baik.  Dah.  Pt,  gracilis,  Michauz. — 
Near  Lakefield,  North  Douro,  C.W.,  on  rocks,  Mrs  Traill ;  abundant  in 
crevices  of  limestone  rocks,  on  the  rocky  banks  of  the  Moira,  Belleville, 
Co.  Hastings,  J.  Macoun ;  Lake  of  Three  Mountains,  W.  S.  M.  D'Urban ; 
Canada  to  the  Saskatchewan,  Hook.  Fl.  Bor.  Am. ;  Dartmouth,  Gaspe, 
John  Bell,  B.A.  This  is  a  northern  species,  and  rare  in  the  United 
States. 

Crtftooramka. 

0.  acrostichoides^  R.  Br. — "  Remarkable  for  its  sporangia  extending 
fiir  down  on  the  oblique  veins,  so  as  to  form  linear  lines  of  fruit."  I 
have  not  seen  the  plant.  It  is  referred  by  Sir  William  Hooker  to 
Allosorus  crispus  (A.  Gr.  in  Enum.  of  Dr  Parry's  Rky.  Mtn.  Plants). 
Cryptogramma  acrostichoidcs,  R.  Br.,  Moore.  Allosorus  acrostichoides, 
A,  Gr. — Isle  Royale,  Lake  Superior.     Placed  in  Dr  Hooker's  Table  as  a 
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Canadian  species  that  does  not  extend  into  the  United  States.  It  has 
recently  been  foond  on  the  Rocky  Mountains.  Allosorus  crUpus  is 
general  throughout  Europe,  and  occurs  at  Sitka,  in  North- West  America. 
Mr  Moore  observes  that  the  Eastern  (Indian)  species,  A,  Brunoniana, 
is  Tory  doubtfully  distinct  from  the  European  plant. 

Struthiopteris. 

8,  germanica  var.  jS  pennsylvanica, — Rhizome  stout,  erect ;  fronds 
tufted ;  sterile  ones  large  pinnate,  erect- spreading,  deeply  pinnatiBd ;  the 
fertile  ones  erect,  rigid,  with  resolute  contracted  divisions,  wholly  covered 
on  the  back  by  sporangia.  A  very  graceful  fern,  well  suited  for  cultiva- 
tion in  gardens.  Struthiopteris  penriBylvanica,  Willd.,  Pursh,  J.  Sm. 
Cat.  S.  germanica.  Hooker,  Torrey  Fl.  N.  Y.  ii.  p.  486,  Gray.  0«- 
munda  Struthiopteris,  Linn. ;  Onoclea  Struthiopteris,  Schkr. ;  Onocleu 
nodulosa,  Schkr.,  according  to  Hooker.  Torrey  refers  O.  nodulosa^ 
Michx.,  to  Woodwardia  an^usti/b^ta.— Frankville,  Eitley ;  Longpoint ; 
Lansdowne ;  Hardwood  Creek ;  usually  found  along  the  margins  of 
creeks,  &c. ;  common  in  rich,  wet  woods  near  Prescott,  and  abundant 
around  Ottawa,  B.  Billings,  jr. ;  low  rich  grounds,  Belleville,  abundant 
along  Cold  Creek,  J.  Maooun ;  Re-we-naw  Point,  Lake  Superior,  in 
low  ground,  at  times  under  water,  R.  Bell,  jr. ;  Ramsay,  Rev.  J.  K. 
M^orine,  M.A. ;  near  Lakefield,  North  Douro,  Mrs  Traill ;  field 
beyond  Waterdown,  Hamilton,  Judge  Logie ;  Osnabruck  and  Prescott 
Junction,  Rev.  E.  M.  Epstein ;  near  Montreal,  W.  S.  M.  D'Urban ; 
Assiniboine  River,  John  C.  Schultz,  M.D. ;  Canada,  to  the  Saskatchewan, 
Hook.  FL  Bor.  A. ;  Pied  du  Tourmente,  M.  L'Abb6  Provancher.  This 
is  the  commonest  plant  in  the  Bedford  Swamps ;  Gasp4  and  L'Orignal, 
J.  Bell,  B.A. ;  London,  W.  Saunders.  «Found  in  the  western  part  of 
New  York  State,  but  rare  according  to  Torrey. 

Onoclea. 

0.  senaibilis,  Linn.— Rhizome  creeping ;  barren  frond  broad,  leafy, 
deeply  pinnatifid ;  fertile  ones  erect,  spicate,  contracted,  doubly  pinnate, 
with  small  revolute  pinnules,  enclosing  the  sporangia,  not  at  aU  leafy. 
Onoclea  sensibilis,  Linn.,  A.  Gr.,  J.  Sm.,  &c.  Lowe's  Ferns,  vol.  vi. 
pi.  I. — In  woods  along  the  banks  of  the  Little  Cataraqui  Creek  in  great 
abundance,  and  in  moist  swampy  places  in  the  woods  in  various  other 
places  about  Kingston ;  west  end  of  Loborough  Lake ;  Becanoour,  M. 
L'Abbe  Provancher ;  London,  W.  Saunders ;  common  in  marshy  ground 
at  Hamilton,  Judge  Logie ;  Lakefield,  North  Douro,  Mrs  Traill  ;  St 
John's,  C.  E.,  Niagara  and  Maiden,  P.  W.  Maolagan,  M.D. ;  Belle* 
ville,  in  low  marshy  places,  abundant,  J.  Maooun  ;  Ramsay,  Rev.  J.  K. 
M'Morine,  M.A. ;  Amagos  Creek,  Lake  Superior,  R.  Bell,  jr. ;  Prescott, 
common,  B.  Billings,  jr.;  on  the  river  shore,  Gatineau  Mills,  D. 
M'Gillivray,  M.D. ;  L'Anse  au  Cousin,  Gasp^  and  L'Orignal,  J.  Bell ; 
Nova  Scotia.  This  curious  fern  has  been  cultivated  in  England  since 
1 699 ;  at  Eew,  since  1793.  It  is  very  variable  as  regards  the  outline 
and  subdivision  of  the  barren  frond. 

Var.  j3.  bipinnata. — Fronds  bipinnate ;  perhaps  not  a  constant  form. 
Fertile  fronds  of  this  variety  originated  the  O.  obtu>9il6bata,  Schkr. 
P^che  River,  and  near  Cantley,  Hull,  D.  M'Gillivray,  M.D. 
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ASPLENIUM. 

A,  Trichomanes,  Linn. — Frond  small,  narrow,  linear,  pinnate ;  pinnas 
roundish-oblong  or  oval,  oblique,  almost  sessile,  crenate :  racbis  blackish 
brown,  shining,  margined ;  sori  distant  from  the  midrib.  Asplentum 
TWcAomon^s,  Linn.,  Moore,  Qraj,  &c.,  Lowe's  Ferns,  vol.  v.  pi.  22, 
A^,  melanocaulon,  WiUd.,  Pursh.  Fl.  Sept.  Americ.  ii.  p.  666. 
Asp,  €mcepSy  Lowe. — Lihabits  rocky  river  banks,  &c.,  but  is  not 
common  in  Canada.  On  rockj  banks,  at  Marble  Rock,  on  the  Ga- 
nanoque  River;  Na^ainse,  dry  ground  on  the  top  of  a  mountain, 
R.  Bell,  jr. ;  rocky  woodlands  west  from  BrockviUe,  rare,  B.  Billings, 
jr. ;  Montreal,  Jones's  Falls  and  Niagara,  P.  W.  Maclagan,  M.D. ;  Lake 
Medad,  Hamilton,  Judge  Logic ;  Pittsburg,  near  Kingston,  John  Bell, 
B.A. ;  Pied  du  cap  Tourmente,  M.  L'Abb6  Provancher;  near  Belle- 
viile,  J.  Macoun. 

j8.  delicatulum. — Frond  narrower,  pinnae  much  smaller,  thinner,  and 
i^ider  apart  than  in  the  normal  form.  This  is  a  sub- variety,  passing  by 
intermediate  states  into  the  typical  plant,  which  is  the  common  form  of 
northern  Europe.  The  variety  is  the  prevalent  form  in  Canada,  but 
also  occurs  farther  south  in  the  United  States,  for  I  have  specimens 
from  Catskill  (A.  0.  Brodie),  and  is  not  confined  to  the  American  con- 
tinent, for  Professor  Caruel,  the  acute  author  of  "  Flora  Italiana,"  sends 
specimens  of  a  similar  form  from  Florence.  There  is  an  Asp.  Trich.  var. 
majxts  in  Cuba  (according  to  Mr  Eaton's  Enumeration  of  Wright's 
Cuban  ferns).  A,  a/nceps  is  a  Madeiran  form,  not  distinguishable,  so 
£ur  aa  I  can  see,  from  common  European  states  of  A,Trichomane9. 

A.  viride,  Hudson. — Frond  small,  linear,  pinnate ;  pinnss  roundish- 
oblong  or  oval,  more  or  less  cuneate  at  base,  slightly  stalked,  crenate  or 
slightly  lobed ;  rachis  bright  green ;  sori  approximate  to  the  midrib ; 
in  outline  of  frond  and  general  aspect  resembles  the  preceding  species. 
A,  viride,  Hudson,  Flora  AngUca,  385 ;  Sm.,  Bab.,  Moore,  &c.  A, 
TrichomaneSt  j8  ramomm,  Linn. — This  beautiful  alpine  fern  was  found 
in  Canada  for  the  first*  time  last  snmmer,  having  been  collected  in  con- 
siderable quantity  at  Gasp^,  C.E.,  by  John  Bell,  B.A.,  who  formed  one 
of  a  party  of  the  Provincial  Geological  Survey.  It  was  previously 
known  to  occur  sparingly  in  N.W.  America,  at  one  spot  on  the  Rooky 
Mountains,  and  in  Greenland.  Mr  Bell's  discovery  of  its  occurrence  in 
Gasp^  is  therefore  extremely  interesting  in  a  geographical  point  of  view. 
The  Gasp^  specimens  although  young,  agree  perfectly  with  the  typical 
European  form  of  A.  viride,  of  which  I  have  a  full  series  of  Scotch,  ex- 
amples, as  well  as  others  collected  in  Norway  by  T.  Anderson,  M.D. 
In  young  specimens  the  pinnse  are  usuaUy  large,  ihin,  and  more  cuneate 
and  lobed  than  in  the  mature  plant,  in  which  they  are  roundish-ovate. 

A,  angusUfoliwn^'Mikihx. — Frond  large  (1  to  3  feet  high),  annual,  lan- 
ceolate, pinnate ;  pinnae  long,  linear- lanceolate,  acute ;  fertile  fronds 
more  contracted  than  the  barren  ones,  "  bearing  sixty  to  eighty  curved 
fruit  dots  on  the  upper  branches  of  the  pinnate  forxing  veins,"  (Eaton). 
A.  anguttifoliwn,  Michaux,  A.  Gray,  Eaton,  J.  Smith,  Lowe's  Ferns, 
voL  y.  pL  24. — In  Canada  this  fern  appears  to  be  confined  to  the  ex- 
treme south-western  point  of  the  province  ;*  Maiden,  P.  W.  Maclagan, 

*  Subeequently  found  in  the  Belleville  district  by  Mr  Macoun. 
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M.D. ;  at  the  Oil  Wells,  township  of  Enniskillen,  Lady  Alexander 
RnsselL  For  information  of  the  latter  station  I  am  indebted  to  the 
kindness  of  Judge  Logie  o.f  Hamilton.  This  fern  appears  to  be  still  rare 
in  cultivation  among  the  fern  fanciers  of  Europe.  It  was  introduced  to 
Britain  in  1812  by  Mr  John  Lyon  of  Dundee. 

A,  ebeneum,  Aiton. — Frond  erect,  lance- linear,  pinnate ;  pinnae  nume- 
rous, lanceolate  (the  lower  oblong),  sessile,  slightly  auricled  at  base 
and  finely  serrate ;  rachis  blackish-brown,  shining.  AspUnium  ebe- 
neum,  Aiton ,  Hortus  Kewensis,  ed.  2,  toI.  t.  p.  516,  Gray,  Eaton, 
J.  Smith,  Lowe's  Ferns,  vol.  v.  pi.  2.  A,  polifpodioidest  Schkr. — 
Rocky  woods^  Brockville,  B.  Billings,  jr. ;  the  only  locality  in  Canada 
from  which  I  have  seen  specimens.'*'  Although  so  rare  with  us,  this  spe- 
cies appears  to  be  not  uncommon  in  the  United  States.  Gray  speaks  of 
it  as  "  rather  common ;"  I  have  specimens  from  Schooley*s  Mountains, 
West  Point,  N.  Y.,  Providence,  Philadelphia,  &c.  Judging  from  Mr 
Eaton's  indication  in  Chapman's  Flora,  it  again  seems  to  decrease  in  the 
south,  so  that  its  present  headquarters  are  in  the  Northern  States. 

[A,  fnarinttm,  Linn. — Frond  broad  and  leafy, linear-lanceolate,  tapered 
above,  pinnate ;  pinnae  ovate- oblong  or  linear,  oblique,  shortly  stalked, 
rarely  pinnatifid,  the  upper  ones  confluent,  stipe  brownish,  rachis  brown 
below,  green  and  winged  above,  sori  large,  linear,  oblique ;  grows  on 
rocks.  Asplenitim  marinum^  Linn.,  Moore,  J.  Smith,  &c.  A.  Icetwn, 
Hort. — New  Brunswick,  E.  N.  Kendal,  in  Hook.  Fl.  Bor.  Am.  I  can- 
not learn  that  this  fern  has  been  subsequently  found  in  North  America, 
and  hope,  therefore,  that  botanists  will  look  for  it  on  the  rocky  shores  of 
New  Brunswick.  It  usually  grows  out  of  the  crevices  of  shore  difrs, 
and  is  very  limited  in  its  geographical  range,  growing,  according  to 
Moore,  only  in  the  western  part  of  Europe,  crossing  from  Spain  to  Tan- 
giers  on  the  African  coast,  and  being  again  met  with  in  Madeira,  the 
'  Azores,  and  Canary  Isles.] 

A.  thelypter(dde$,  Michaux. — Fronds  large  oblong-ovate,  pinnate; 
pinnsB  lanceolate,  acuminate,  from  a  broad  sessile  base,  and  deeply 
pinnatifid,  the  lobes  oblong,  minutely  toothed.  Asplenium  thelypteraides 
Michaux,  Pursh,  Bigelow,  Torrey,  Beck,  Darlington,  Gray,  Eaton. 
Diplaziwm  thelypteroides,  Presl,  J.  Sm. — In  rich  woods,  De  Salaberry, 
west  line,  W.  S.  M.  D'Urban ;  Mirwin's  woods,  Ac,  Prescott,  B.  Bil- 
^gs,  jr. ;  Beloeil  Mountain,  P.  W.  Maclagan,  M.D. ;  moist  woods 
near  the  Hop  Garden,  Belleville,  rare,  J.  Macoun  (a  deeply  serrated, 
leafy  form) ;  Ramsay,  J.  K.  M*Morine,  M.A. ;  St  Joachim,  M.  L'Abb6 
Provancher ;  London,  W.  Saunders.  Not  a  common  fern  in  Canada ; 
perhaps  more  plentiful  in  the  United  States.  I  have  a  fine  series  of 
specimens  &om  Schooley's  Mountains  (A.  0.  Brodie),  and  others  from 
Providence. 

/3.  serrattMn. — Lobes  of  the  pinns  ovate-oblong,  approximate,  strongly 
and  incisely  serrate.  This  may  be  regarded  as  a  sub- variety. —Belle- 
ville,  J.  Macoun. 

\_A,montanum,  Willd.,  which  extends  along  the  Alleghanies,  has  not 
yet  been  found  in  Canada,  but  may  possibly  occur.    It  grows  on  diffii.] 

[A,  Buta-muraria,  Linn. — ^The  wall-rue,  a  small  species,  which  grows 
in  the  crevices  of  limestone  cliffs  in  the  Northern  States,  and  is  conunooi 

*  Subsequently  found  near  Belleville  by  Mr  Macoun. 
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on  stone  walls  and  old  buildings  in  Britain,  is  to  be  looked  for  in 
Canada.] 

Atutrium. 

A,  FiUx'fcemina^  R.  Br. — Frond  ample  (1-3  feet  long),  broadly 
oblong-lanceolate,  bipinnate ;  pinnsB  also  lanceolate ;  piiinules  oyate- 
lanceolate  or  oblong,  incisely  toothed.  Grows  in  large  tufts,*  the  fronds 
delicate,  of  a  bright  green  hue.  Lady  Fern  of  the  poets.  Aihyrium 
FHlix'ffBmina,  R.  Br.,  Spreng.,  Roth.,  Hook.,  Moore,  &c.  Aspidium 
F'UiX'foemina,  Swartz,  Pursh,  Beck.  Agpidium  cuplenioides,  Swartz, 
Willd.,  Pursh.  Asplenium'Athyrium,  Schkr.  A$plenium  MichoAixii, 
Spreng.  Asplenium  Filix-foemina,  A.  Chray  Man.,  p.  595*  Nephro- 
dium  cuplenioides  and  Filix-fceminay  Michz.  Asplenium  angustum, 
Willd.,  Pursh.— Common  in  the  woods,  as  near  Kingston,  Toronto, 
Trenton,  &c. ;  P^he  River,  Ottawa,  Dr  M'GiUivray ;  Temiscouata,  Chip- 
pawa  and  Maiden,  P.  W.  Maclagan,  M.D. ;  Belleville,  moist  woods,  very 
common,  several  varieties,  J.  Macoun ;  Ramsay,  Rev.  J.  K.  M'Morine, 
M.A. ;  mouth  of  the  Awaganissis  Brook,  Gulf  of  St  Lawrence,  C.E., 
and  Schibwah  River,  Lake  Superior,  R.  Bell,  jr. ;  Cemetery  grounds, 
Hamilton,  and  on  Princes  Island,  Judge  Logie ;  Hamilton's  Farm  and 
base  of  Silver  Mt ,  W.  S.  M.  D'Urban;  Mountain  Fall,  H.  B.  T.. 
Governor  M'Tavish ;  Snake  Hill  River,  John  C.  Schiiltz,  M.D. ;  L'Anse 
a  ]a  Barbe,  Gasp6  and  L^Orignal,  John  BeU,  B.A. ;  St  Tite,  M.  L'Abb6 
Provancher;  London,  W.  Saunders. 

jS.  angtutum.  —  Frond  narrow,  linear-lanceolate  ;  pinnsB  rather 
crowded ;  pinnules  not  pinnatifid,  but  incisely.  toothed,  with  recurved 
marg^ins ;  sori  short,  curved  (Aspidium  anguitum^  Willd.  ?) — Farmers- 
yille  ;  Delta  ;  Belleville,  J.  Macoun. 

y,  rJueticum. — Frond  rather  small,  firm,  narrowly  lanceolate  in  out- 
line ;  pinnse  more  or  less  distant,  and  narrowly  lanceolate ;  pinnules 
incisely  toothed  or  deeply  pinnatifid,  linear,  or  more  frequently  lanceolate - 
acute,  and  acquiring  a  linear  aspect  from  the  reflection  of  the  lobes» 
often  crowded  with  confluent  sorL — Dr  Yates's  farm,  on  the  banks  of 
the  St  Lawrence,  near  Kingston  ;  near  Montreal,  Rev.  E.  M.  Epstein, 
M.D. ;  near  Lakefield,  North  Douro,  Mrs  Traill. 

d.  rigidum. — Frond  small,  rigid ;  pinnules  approximate,  connected 
at  the  base  by  a  broad  decurrent  membrane,  sori  confined  to  the  lower 
part  of  each  pinnule. — Lakefield,  North  Douro,  Mrs  TrailL 

There  are  other  forms  of  this  species,  dependent  in  many  cases,  no 
doubt,  upon  situation ;  some  with  thin  veiny  fronds  of  great  size,  bearing 
few  scattered  sori.  One  form,  very  like  the  British  var.  molle,  was 
gathered  at  Belleville  by  Mr  Macoun.  I  know  no  fern  more  variable 
than  this.     Our  Canadian  forms  require  careful  examination. 

WOODWABDIA. 

W.  virgniicay  Willd.— Frond  pinnate  ;  pinnas  lanceolate,  pinnatifid  ; 
sori  arranged  in  line  on  either  side  of  the  midribs  of  pinnsB  and  pinnules. 
Woodwardia  virginicaf  Willd. ;  A.  Gray  Man.  p.  593.  (Doodia, 
R.  Br.) — ^Millgrove  Marsh,  C.W.,  Judge  Logie;  sphagnous  swamp  near 
Heck's  Mills,  ten  miles  firom  Prescott,  Augusta,  C.W.,  B.  Billings,  jr. ; 
Pelham,  C.  W.,  P.  W.  Maclagan,  M.D. ;  Belleville,  J.  Macoun. 
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SCOLOPBNVBIUH. 

8,  vulgare,  Smith. — Fronds  (in  tofts)  strap-shaped,  with  a  cordate  1 
undivided,  margin  entire,  stipe  scalj.     Scolopmdrium  vulgare^  J.  E„ 
Smith,  Bab.,  J.  Sm.,  Moore,  Ac.     8.  oJUinarwn,  Swartz,  Schkr.,  Grajr 
Man.,  p.  593 ;  Torr.  Fl.  N.  Y.  ii.  p.  490.    8.  PhylUtU,  Roth.    8.  offici- 
nale,  DC.     8,  Lingua,  Cavanilles.     Asplenium  8colopendrtwnf  Lixuci. 
Sp.  Plantarum,  &c.     A,  dongatum,  Sadisb.     Blecknum  UngutfoUum^, 
Stokes.     PhyllitU  8colopendrium,  Newman. — Owen  Sound,  Georgian 
Bay,  Lake  Huron,  on  soil  springy  ground,  amongst  large  stones,  growing^ 
in  tufts,  abundant,  1861,  Robert  Bell,  junior,  C.E.     This  interesting  ad- 
dition to  our  list  of  Canadian  ferns  has  been  collected  in  the  same  place  by 
the  Rev,  Prof.  William  Hincks,  F.L.S.     Mr  Bell's  specimens  agree,  in 
every  respect,  with  the  typical  European  form  of  the  species,  which  is  ex- 
ceedingly variable.     Only  one  station  was  previously  known  for  this  fern 
in  all  North  America,  viz.,  limestone  rocks  along  Chittenaugo  Creek,  near 
the  Falls,  respecting  which  Professor  Torrey  observed  :— "  This  fern  is 
undoubtedly  indigenous  in  the  locality  here  given,  which  is  the  only 
place  where  it  has  hitherto  been  found  in  North  America."     It  was  first 
detected  by  Pursh,  who  found  it  in  shady  woods,  among  loose  rocks  in 
the  western  parts  of  New  York,  near  Onondago,  on  the  plantations  of 
J.  Oeddis,  Esq.     This  species  (be  said)  I  have  seen  in  no  other  place 
but  that  here  mentioned,  neither  have  I  had  any  information  of  its  having 
been  found  in  any  other  part  of  North  America.  {Pursli.)      Nuttall 
states  that  he  found  it  in  the  western  part  of  the  state,  without  giving 
the  locality ;  but  according  to  Dr  Pickering,  the  specimens  of  Mr  Nuttall, 
in  the  herbarium  of  the   Academy  of  Sciences   in  Philadelphia,  are 
marked,  '*  Near  Canandaigua,  at  Geddis's  farm,  in  a  shady  wood,  with 
Taxus  canademU,'*  Torrey  FL  N.  Y.  ii.  p.  490.     This  fern  occurs 
throughout  Europe,  and  also  in  Northern  Asia.     Mr  Moore  considers  the 
Mexican  5.  Lindeni  as  a  mere  variety  of  this  species.     In  Europe  there 
are  many  remarkable  varieties,  of  which  Mr  Moore  has  figured  and  de- 
scribed more  than  fifty  that  occur  in  Britain.     The  great  beauty  and 
remarkable  character  of  many  of  these  render  them  very  suitable  for 
cultivation.     None  of  the  abnormal  forms  have  as  yet  been  found  in 
America,  probably  merely  because  they  have  not  been  looked  for. 

Camftosobus. 

C.  rhizophylluSf  Presl. — Frond  lanceolate,  broad  and  hastate,  or 
cordate  at  base,  attenuated  towards  the  tip,  which  strikes  root  and  gives 
rise  to  a  new  plant ;  hence  this  fern  is  called  the  Walking  Leaf ; 
fronds  evergreen.  Camptosorus  rhizophyllus,  Link,  Presl,  A.  Gray, 
Eaton,  Hooker.  Asplenium  rhizophyllum,  Linn,  in  part  (Linnseus's 
name  included  Fadyenia  prolifera,  a  totally  different  plant),  Miohanx, 
Pursh  FL  Am.  Sept.  ii.  p.  666,  Bigelow,  Torrey,  Beck,  Darlington, 
Lowe's  Ferns,  voL  v.  pL  14  a.  Antigrcmma  rhizophylla,  J.  Sm., 
Torrey  Fl.  N.  Y.  ii.  p.  494.  Campt08oru$  rumicifolitis,  Link. — On 
the  flat  perpendicular  face  of  a  rock  in  the  woods,  on  the  Spike's  Cor- 
ners side  of  the  mills  at  High  Falls,  township  of  Portland,  C.W.,  July 
1862.    In  a  rocky  wood,  a  mile  north-west  from  the  Oxford  Ration  of 
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the  Ottawa  and  PresooU  Railway,  upon  a  rock  slightly  ooyered  with 
mould,  B.  Billings,  jr. ;  mountain  side  west  from  Hamilton,  also  at 
Ancaster  and  at  Lake  Medad,  Judge  Logie ;  Wolfe  Island,  £.  J.  Fox  ; 
not  rare  about  Owen  Sound,  Rev.  Prof.  W.  Hincks,  F.L.S. ;  Montreal 
Mountain,  M.  L*Abb6  Provanoher ;  rather  northern  in  its  range  in  North 
America,  but  not  common  anywhere  in  Canada.  This  curious  fern  has 
been  long  in  cultiyation  in  the  botanic  gardens  of  Europe. 

Laotrsa. 

L,  dUhttatay  Presl. — Fronds  spreading,  broadly  lanceolate,  rather 
pftle  but  vivid  green,  bipinnate ;  the  pinnules  pinnate  or  pinnatifid 
^vith  pointed  lobes ;  on  the  lower  pinnae,  the  posterior  pinnules  are 
longer  than  the  anterior  ones ;  stipe  with  rather  distant  pale  unioolorous 
scales  ;  sori  smalL  This  description  refers  only  to  the  commonest  form 
in  Canada.  It  is  a  very  variable  species.  Aepidium  Bpinuloeum,  Gray. 
— ^Abundant  in  the  woods  about  Kingston,  as  Collins's  Bay,  &c..  Smith's 
Falls,  Odessa,  woods  near  the  Falls  of  Niagara,  Hinchinbrook,  Gana- 
noque  Lakes,  Farmersville,  Hardwood  Creek,  Delta,  Upper  Rideau  Lake, 
Newboro-on-the-Rideau,  Longpoint ;  Mouth  of  the  Awaganissis  Brook, 
Gulf  of  St  Lawrence,  Goulais  River,  also  Grand  Island,  and  at  Ke-we- 
naw  Point,  Lake  Superior,  R.  Fell,  jr. ;  Ramsay,  Rev.  J.  K.  M'Morine, 
M.A. ;  Prescott,  very  common,  B.  Billings,  jr. ;  St  John's,  St  Valentine, 
and  Beloeil,  P.  W.  Maclagan,  M.D. ;  Belleville,  very  common,  J. 
Macoun ;  St  Joy  Woods,  W.  S,  M.  D'Urban;  Daniel's  Harbour,  New- 
foundland, James  Richardson  (a  peculiar  form) ;  Pdche  River,  Chelsea 
and  Cantley,  Hull,  D.  M*Gillivray,  M.D.  Of  varieties  referable  to  var. 
BoottUf  Gray,  var.  dumetorwn,  Gray,  or  others,  differing  from  the 
common  (which,  however,  is  perhaps  not  the  typical)  form,  I  have  seen 
specimens  from,  or  obtained  information  of  their  having  been  collected 
in,  the  foUowing  localities  : — Maiden,  Brighton,  Point  Rich,  Newfound- 
land, Hamilton's  Farm,  Murray,  Hamilton,  &o.  These  varieties  still 
require  careful  study,  with  a  view  to  their  identification  with  European 
forms,  which  are  now  well  understood. 

6.  UmacetifoKa, — Frond  large  and  very  broad,  triangular,  tripinnate, 
with  the  pinnules  pinnatifid  or  deeply  incised,  lobed.  P.  tarKtcetifoliumj 
DC.  ? — ^Pointe  des  Morts,  Gasp^,  John  Bell,  B.A.  Mr  Bell's  specimen 
seems  to  agree  well  with  Mr  Moore's  description  of  var.  tanacetifolicu 
The  tjrpical  L,  dilatata,  with  dark-centred  scales,  so  common  in  Scot- 
land, I  have  not  yet  seen  growing  in  the  Canadian  woods ;  but  a  frag- 
ment, the  upper  portion  of  a  £rond,  firom  Point  Rich,  Newfoundland^ 
James  Richardson,  looks  like  it. 

L.  marginaUs,  J.  Smith. — Frond  ovate-oblong,  a  foot,  more  or  less, 
in  length,  bipinnate,  pale  green,  somewhat  coriaceous,  lasting  the  winter ; 
pinnsB  linear-lanceolate,  broad  at  base;  pinnules  oblong,  very  obtuse, 
obsoletely  incised ;  sori  marginal ;  stipe  of  a  pale  cinnamon  colour  when 
old,  with  large  thin  pale  scales  profuse  below.  L,  marginalia^  J.  Sm., 
Aspidium  marginale,  Swartz,  Pursh,  Bigelow,  Beck,  Darlington,  Gray, 
Eaton,  Lowe's  Ferns,  vol.  vi.,  j^.  6  (a  bad  figure),  Torrey  Fl.  N.  Y. 
ii.  p.  495.  Polypodium  nuirginale,  Linn.  Nephrodiwn  marginale^ 
Michaux. — This  species  is  as  common  in  the  Canadian  woods  as  Lastrea 
Fiiia-mas  is  in  those  of  Britain ;   woods  around  Kingston,  abundant ; 
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near  Odessa;  Newboro-on-the  Rideau ;  along  the  oourse  of  the  Gananoque 
River  and  lakes,  in  various  places  ;  very  fine  at  Marble  Rock ;  Farmers- 
▼ille ;  Hardwood  Creek ;  Valley  of  the  Trent,  fonnd  on  the  great  boulder, 
&c. ;  on  Judge  Mfdloch's  farm  and  elsewhere  about  Brockville ;  on  lime- 
stone rocks  above  the  Rapids  at  Shaw's  Mill,  Lakefield,  North  Douro, 
Mrs  TraiU;  Sulphur  Spring,  Hamilton,  Judge  Logic;   Cedar  Island, 

A.  T.  Drummond,  jr.,  B.A. ;  Smith's  Falls,  and  Chippawa,  P.  W.  Mac- 
lagan,  M.D. ;  Ramsay,  Rev.  J.  E.  M'Morine,  M.A. ;  Presoott,  common, 

B.  Billings,  jr. ;  Belleville,  in  rich  low  moist  woods,  common,  J.  Macoun  ; 
above  Blacklead  Falls,  W.  S.  M.  D'Urban  ;  Gatineau  Mills,  D.  M*Gil- 
livray,  M.D.;  Cap  Tourmente,  M.  L'Abb^  Provancher;  Harrington, 
J.  Bell,  B.A. ;  London,  W.  Saunders.  This  is  exclusively  an  American 
fern.  It  varies  in  size  and  appearance ;  in  some  specimens  the  pinnse 
are  wide  apart,  their  divisions  small  and  narrow ;  in  others,  the  pinnaa 
overlap  each  other,  and  their  divisions  are  broad  and  leafy,  also  over- 
lapping, and  in  such  forms  they  are  usually  toothed  into  rounded  lobes. 
Mr  Macoun  sends  a  form  from  Belleville,  more  deeply  serrate  than  usuaL 

j3.  TraillcR, — Fronds  very  large  (3i  feet  long),  bipinnate,  all  the  pin- 
nules pinnatifid. — Lakefield,  North  Douro,  Mrs  Traill.  This  is  a  very 
handsome  variety,  and  would  form  an  attractive  plant  in  cultivation. 
It  has  the  same  relation  to  the  type  of  L.  marginalis  which  inctsa 
(erosa)  has  to  typical  Filise-moB, 

Lastrca  Filix-mas  is  erroneously  referred  to  in  some  American  works 
on  Materia  Medica  as  a  common  North  American  and  Canadian  fern. 
It  has  recently,  however,  been  found  on  the  Rocky  Mountains  by  Dr 
Parry.  Professor  Gray  says  that  Dr  Parry's  specimens  are  apparently 
identical  with  the  European  plant.  Nothing  like  it  occurs  in  Canada, 
80  far  as  I  can  ascertain.  Varieties  of  L,  marginalis  have  been  sent 
to  me  under  the  name  of  FUix-mas. 

L,  cristata,  Presl. — Fronds  erect,  rigid,  linear-oblong  in  outline,  vivid 
green,  pinnate  or  slightly  bipinnate;  pinnae  triangular- lanceolate;  pinnules 
large,  oblong,  approximate,  decurrent ;  sori  large,  in  a  single  series  on 
each  side  of,  and  near  to,  the  vein  ;  stipe  with  few  pale  scales.  Lastrea 
cristata,  Presl,  Moore,  &c.  Polypodium  cristatum,  Linn.  Aspiddum 
cristatum,,  Swartz,  Willd.,  Pursh,  E.  B.,  Beck,  Torrey  FL  N.  Y.,  ii.  p. 
496,  Gray.  Aspidiu/m  cristatum,  /3.  lancastriensCy  Torrey  ;  A,  Ian- 
cckstriensCy  Spreng.,  Bigelow,  Beck,  Darlington,  Hooker. — Woods  around 
Kingston ;  near  the  P^he  River,  Gatineau,  a  tributary  of  the  Ottawa, 
D.  M*Gillivray,  M.D. ;  Three  Rivers,  St  John's,  and  Chippawa,  P.  W. 
Maclagan,  M.D. ;  Sproul^'s  Swamp,  east  from  Belleville  (a  cedar  swapip), 
not  common,  J.  Macoun  ;  Ramsay,  Rev.  J.  K.  M'Morine,  M.A. ;  Prescott, 
common,  B.  Billings,  jr. ;  Lake  of  Three  Mountains,  W.  S.  M.  D'Urban; 
Silver  Brook,  Gasp6,  John  Bell,  B.A. ;  St  Ferreol,  M.  L  Abb6  Pro- 
vancher ;  L'Orignal,  J.  Bell ;  London,  W.  Saunders. 

£.  Ooldiea/na,  J.  Smith. — Frond  very  large  (3  or  4  feet  or  more  in 
length),  dark  green,  bipinnate  ;  pinnae  6  to  8  inches  long,  narrow,  linear- 
lanceolate,  not  much  attenuated  towards  the  tips ;  pinnules  (12-20  pairs), 
linear-oblong,  approximate,  uniformly  curved  forwards,  scythe-shaped, 
sometimes  with  an  extra  lobe  at  base ;  sori  small,  near  the  midrib ; 
stipe  with  pale  shaggy  scales  above  and  larger  dark-centred  ones 
below  ;  our  laigest  Canadian  fern,  usually  barren.     Lastrea  Ooldieana, 
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J.  Smith.     Aipidtum  Ooldieafi/um,  Hoolrer,  Edin.  New  Phil.  Joar.  vi. 

p,  333,  and  Fl.  Bor.  Am.,  ii.  p.  260,  Gray.     Nephrodium  Ooldieanum^ 

Hool.  and  Grev.    Aspidi  m  Fillx-mas,  Pursh,  not  of  Willd.,  &c. — Far- 

mersville,  in  woods  near  the  village,  abundant  and  very  fine,  forming 

immense  tufts ;   near  Hamilton's  Farm  and  De  Salaberry,  town  line, 

W.  S.  M.  D'Urban;  Beloeil  Mountain,  Montreal  and  Maiden,  P.  W. 

Maclagan,  M.D. ;  Belleyille  Woods,  near  Castleton;  woods  below  Heely's 

Falls,  west  side,  and  in  Simon  TerrilVs  Woods,  Brighton,  J.  Macoun. 

Augusta,  Robert  Jardine,  B.A. ;   about  Montreal,  Mr  C^ldie  in  Hook. 

Fl.  Bor.  Am.     London,  W.  Saunders.     This  fine  fern  was  appropriately 

named  by  Sir  William  Hooker  in  honour  of  its  discoverer,  a  successful 

inTeatigator  of  Canadian  botany^  now  resident  at  Paris,  C.W.     The 

species  belongs  exclusively  to  the  American  Continent.     In  Canada  we 

have  two  sub- varieties  : — 

a.  terrata^  in  which  the  divisions  of  the  pinnte  are  coarsely  serrate. 
MontreaL 

0,  inUgerrima,  in  which  the  divisions  of  the  pinnae  are  almost  or 
quite  entire.     Farmersville. 

L,frctgran$y  Moore.^— Frond  8  to  12  inches  long,  coriaceous,  bipinnate, 
pinna}  triangular,  of  few  (4  or  5  pairs)  of  pinnules,  which  are  crowded 
and  covered  beneath  by  the  large  rusty  membranous  indusia,  which  con- 
ceal the  son.  Rachis  with  profuse,  large,  palish  scales,  especially  near 
the  base.  Aspidiumfrctgrcms,  Swartz,  A.  Gray. — Rocks,  Penokee  Iron 
Ridge,  Lake  Superior,  Mr  Lapham,  and  north-west — ^Professor  Woods,  in 
Class- Book ;  shaded  trap  rocks,  Falls  of  the  St  Croix,  Wisconsin,  Dr 
Parry,  and  high  northward,  Cray's  Manual.  I  have  not  yet  seen  Cana- 
dian specimens  of  this  species,  which  is  quite  a  northern  fern,  stretching 
along  the  northern  shores  of  the  Pacific  to  the  Russian  Arctic  dominions. 
I  have  specimens  from  Repulse  Bay,  collected  by  Captain  Rae's  party 
while  wintering  there  in  1855.  This  plant  does  not  appear  to  be  in 
cultivation  in  any  European  garden. 

Z.  Thelypteris,  Presl. — Frond  erect,  lanceolate,  mostly  broad  at  base , 
and  narrowed  upwards,  thin,  and  herbaceous,  or  slightly  coriaceous,  gla- 
brous or  downy,  pinnate;  pinnae  linear,  rather  distant,  deeply  pinnatifid  ; 
pinnules  with  revolute  margins,  veins  forked,  sori  near  their  middle, 
becoming  confluent.  Stipe  as  long  as,  or  longer  than,  the  frond,  and 
naked.  Lastrea  ThelypteriSt  Presl,  Moore,  J.  Sm.  Aspidium  The» 
lypterUy  Swartz,  E.  B.  Willd.,  Pursh,  Bigelow,  Beck,  Darlington,  Tor- 
rey  Fl.  N.  Y.  ii.  p.  496,  A.  Gray,  Man.  Polypodium  Thelypteris, 
Linn.  Dryopteris  Thelypteris,  A.  Gr. — Swamps  in  the  woods,  Town- 
ships of  Hinchinbrook,  Portland,  Emestown,  &c ;  Millgrove  Marsh, 
Hamilton,  Judge  Logie ;  Gatineau  Mills  on  the  Ottawa,  D.  M^Gillivray, 
M.D. ;  Prescott,  common,  B.  Billing,  jr. ;  Temiscouata,  Thorold  and 
Maiden,  P.  W.  Maclagan,  M.D. ;  Belleville,  very  common  in  swamps, 
J.  Macoun ;  Ramsay,  Rev.  J.  K.  M'Morine,  M.A. ;  portage  to  Bark 
Lake,  and  on  lumber  road  through  the  woods  east  from  Hamilton's 
Farm,  W.  S.  M.  D'Urban  ;  Montreal,  Drs  Maclagan  and  Epstein  ;  Hud- 
son's Bay  Territories  near  Red  River  Settlement,  Governor  M*Tavish ; 
St  Joachim,  M.  L'Abb6  Provancher ;  L'Orignal,  J.  Bell,  B.A. ;  London, 
W.  Saunders.  In  the  State  of  New  York  this  species  is  common  in 
swamps  and  wet  thickets  (Torrey).     I  have  it  from  West  Point,  N.  Y. 
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In  the  south,  Eaton  indicates  Florida  and  northward.  Very  seldom 
found  with  fructification  (Pursh).  Fertile  specimens  are  not  rare  with  us. 
The  forked  veins  of  the  pinnules  distinguish  this  species  from  the  next^ 
In  the  Canadian  plant  the  outline  of  the  frond  is  a  little  different  &om 
Scotch  and  Irish  specimens,  being  less  narrowed  at  base.  There  are 
three  forms  of  this  species  in  Canada.  The  first  (a)  seems  to  be  the 
plant  of  Gray's  Manual,  the  second  (jS)  is  more  like  the  L.  Thelt/pterit 
of  Europe,  and  the  third  (y)  is  intermediate  between  this  species  and  the 
next. 

a.  p%ibesceM. — Frond    somewhat  coriaceous,   densely  pubescent   or 
downy  throughout.     Odessa,  Hudson's  Bay,  &c. 

jS.  glabra. — Frond  thin,  herbaceous,   glabrous.     Montreal,  Chelsea^ 
Hinchinbrook,  &c. 

y.  intermedia, — Frond  narrowed  below,  glabrous ;  stipe  slightly  elon- 
gated (veins  forked).     Gaspe,  J.  Bell,  B.A. 

Z.  NoV'Eboracensis, — Frond  lanceolate,  narrow  at  the  base,  thin  and 
herbaceous,  pinnate;  pinnae  linear  or  linear-lanceolate,  more  or  less 
approximate,  deeply  pinnatifid;  pinnules  oblong,  usually  flat;  veins 
simple  (not  forked) ;  sori  never  confluent ;  stipe  short,  rachis,  &o.  downy, 
pinnules  more  or  less  distinctly  ciliate.  Lastrea  Nov^racen$is,  PresI ; 
Polypodium  Noveboracense,  Linn.,  Schk.  Aspidium  thelypteroid€9t 
Swartz.  Aspidium  Noveboracense,  Willd.,  A.  Qtslj,  Eaton — Pittsbm^ 
near  Kingston ;  Lakefieid,  North  Douro,  Mrs  Traill ;  Mountain  side, 
Hamilton,  Judge  Logic;  Prescott,  common,  B.  Billings,  jr.;  Mount 
Johnson,  Montreal,  and  Beloeil,  P.  W.  Maclagan,  M.D. ;  Ramsay^ 
Rev.  J.  K.  M*Morine,  M.A. ;  near  Chelsea,  D.  M*Gillivray,  M.D. ;  Lon- 
don, but  not  common,  W.  Saunders ;  L'Orignal,  J.  Bell.  This  fern 
belongs  exclusively  to  the  American  Continent.  It  seems  to  be  more 
abundant  and  more  distinct  in  the  United  States  than  .with  us.  In 
Flora  JBoreali-Americanat  Sir  William  Hooker  observed — "  The  Atpi^ 
dium  Noveboracense  is  quite  identical  with  A.  Thelypteris,"  In  the 
recently  published  volume  of  Species  Filicum  (which  at  present  I  can 
only  quote  at  second  hand),  doubts  are  still  expressed  as  to  its  being  a 
species  really  distinct  from  L,  ThelypUrU.  Mr  Eaton  and  other  Ame- 
rican pteridologists  think  it  quite  distinct.  Its  most  obvious  characters 
are— (1.)  The  tapering  form  of  the  lower  part  of  the  frond  (although  there 
is  also  a  form  of  L.  Thelypteris  having  this  peculiarity ;  (2.)  sori  few, 
mostly  near  the  base  of  the  pinnules,  and  not  confluent,  not  overlapped 
by  a  recurved  margin ;  (3.)  veins  of  the  pinnules  simple,  not  forked. 
The  outline  of  the  frond  must  not  be  depended  upon,  as  the  Scotch  and 
Irish  L.  Tkelypteris  is  narrowed  at  the  base  like  L,  Nov-Eboracensis. 
This  species  is  allied  to  L.  montana,  Moore  {Oreopteris^  Bory). 

FOLYSTIOHOM. 

P.  angulare,  0.  Braunii, — Frond  soft,  herbaceous,  lanceolate,  bipin- 
nate;  pinnules  stalked,  serrate  ;  the  small  teeth  tipped  by  soft  bristles; 
stipe  and  rachis  scaly  throughout.  In  the  Canadian  plant  the  scales  of 
the  rachis  are  larger  than  in  the  typical  P.  angulare  of  England,  from 
which  it  may  be  specifically  distinct.  Aspidium  Braunii,  Spenner. 
Aspidium  aculecUum  var.  Braunii,  A.  Gray,  Man.  Bot.,  p.  599,  A. 
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aculeatwfn,  ProFancher;  Harrington,  Cap  Bon  Ami  and  Dartmouth, 
N.  fork,  Gaape,  John  Bell,  B.A. ;  base  of  Silver  Mountain,  W.  S.  M. 
Durban. 

P.  LonchiUt,  Both. — FroiKd  rigid  and  shining,  linear- lanceolate,  sim- 
plj  pinnate ;  pinnse  scythe-shaped,  auricled,  spinose.  Polystichum 
LonchUUf  Roth,  Moore,  J.  Sm.,  &c.  Polypodium  LonchitU,  Linn. 
Atpidium  LonehitU,  Swartz,  Schk. — Jjimestone  rocks,  Owen  Sound, 
C.W.,  1869,  Key,  Professor  William  Hincks,  F.L.8.  Professor 
Hincks  has  kindly  furnished  me  with  specimens  from  the  above  locality. 
Woods,  southern  shore  of  Lake  Superior  and  north-westward.  Professor 
Asa  Grray,  in  Man.  Bot.,  N.S. ;  -British  America,  Professor  Woods  in 
Class-Book.  It  will  be  observed  that  Professor  Hincks's  station  is  the 
only  definite  Canadi^m  one  with  which  we  are  acquainted.  Mr  T.  Drum- 
mond  found  this  fern  on  the  Rocky  Mountains  many  years  ago. 

P.  {icroBticIioides,  Schott.^Frond  pale  green,  shining,  long  and  nar- 
row, linear-lanceolate,  simply  pinnate ;  pinnsB  long  and  narrow,  linear- 
lanceolate,  shortly  stalked,  auricled  anteriorly  at  the  base,  more  or  less 
distinctly  serrate,  with  hair-tipped  teeth  ;  fertile  (upper)  pinnae  slightly 
contracted,  covered  beneath  by  the  large  confluent  sori ;  stipe  profusely 
ehafiy,  with  pale  scales.  Polystichttm  acrostichoides,  Schott,  J.  Sm. 
AspicUum  acro»tichoides,  Swarts,  A.  Gray,  Eaton.  Aspid,  atmcula- 
turn,  Schk.  Nephrodiwn  acrosHchaides,  Michx. — ^Abundant  in  the 
woods  a  few  miles  west  from  Kingston ;  also  not  rare  in  the  woods  of 
the  Midland  District  of  Canada  generally  ;  Upper  Rideau  Lake ;  woods 
aronnd  Toronto,  Rev.  Dr  Barclay ;  Stanfold,  M.  L'Abb6  Provancher ; 
L'Orignal,  J.  Bell ;  London,  W.  Saunders :  Sulphur  Spring,  Hamilton, 
Judge  Logie  ;  Presoott,  common,  B.  Billings,  jr. ;  Nioolet  and  St  Valen- 
tin©, C.E.,  and  Chippawa,  0.  W.,  P.  W.  Madagan,  M.D. ;  Belleville, 
^ery  common  in  rocky  woods,  as  in  Hop  Garden,  J.  Macoun ;  Ramsay, 
RfiF.  J.  K.  M*Morine,  M.A. ;  hills  and  woods,  portage  to  Bark  Lake, 
W.  8.  M.  D'Urban ;  Gilmour's  Farm,  Chelsea,  D.  M^OnUvray,  M  D. ; 
Osnabruck  and  Prescott  Junction,  Rev.  E.  M.  Epstein.  This  species  is 
exclusively  American. 

[3-  incinbfn ;  pinnae  strongly  serrate  or  incised  into  lobes.  Atpi- 
^fn  Schweinitzii,  Beck.  This  form,  which  I  have  from  Schooley's 
Mountains,  &q.  (A.  0.  Brodie),  will  no  doubt  be  found  in  Canada  ] 

Cystoptbris. 

0.  fragilis,  Bemhardi. — Fronds  delicate,  green,  lanceolate  in  outline, 
glabrous,  bipinnate ;  pinnsB  and  pinnules  ovate-lanceolate  or  oblong ;  the 
atter  obtuse,  incisely  toothed,  thin  and  veiny ;  sori  laige ;  stipe  dark 
pQiple  at  the  base.  CystopterU  fragilis,  Bernhardi,  Hook.,  Bab.,  Moore, 
Newm.,  A.  Gray.  Polypodium  fragile,  Linn.  Cyatopteris  orientcUis, 
Deavaux.  Polypod,  viridulum^  Desv.  Athynum  fragile^  Sadler. 
^athea  fragilis,  Sm.  C.  cynapifolia  and  C  anthri$cifolia,  Roth. 
^tka  fragtUs,  Sm.  Cyclopteris  fragilis^  S.  F.  Gray. — Rocky  woods 
uid  cl^g  about  Kingston,  in  various  places,  but  not  abundant ;  Far- 
''^ersyille ;  Mountain  side,  Hamilton,  on  moist  rooks,  Judge  Logie ; 
'^^h  by  the  bay  shore,  L'Anse  au  Cousin,  and  Dartmouth  River, 
9^e,  John  Bell,  B.A. ;  Mirwin's  woods,  Prescott,  common,  B.  Billings, 
i*-;  Montreal  and  Jones's  Falls,  P.  W.  Maclagan,  M.D. ;  rocky  banks  of 
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the  Moira, rather  rare,  J.  Maooun ;  Ramsaj,  Rev.  J.  K«  M'Morine,  M.  A. ; 
camp  at  base  of  Silver  Meant,  on  rocks,  also  River  Rouge,  abundant, 
De  Salaberry,  west  line,  and  at  BUck  Lead  Falls,  W.  S.  M.  D*Urban  ; 
St  Joachim,  M.  L*Abb6  Provancher;  Grenville,  C.  E.,  John  Bell,  B.A. ; 
London,  W,  Saunders.  In  Dr  Hooker's  valuable  Table  of  Arctic  Dis- 
tribution this  plant  is  indicated  as  a  Canadian  species  that  does  not  enter 
the  United  States,  which  I  presume  arises  from  a  misprint,  as  the  species 
is  not  uncommon  in  the  Northern  States,  and  extends  south  to  the  Moan- 
tains  of  Carolina.  The  delicate  C  tenuis  is  the  form  known  in  the  south, 
but  in  Canada  we  have  the  stout  typical  European  form  of  C.  froffilis. 

^,angu8tata. — Pinnules  incised,  withlongish  and  spreading  teeth.  Cyst. 
frag.  var.  cynapifoUa,  J.  Lowe. — Ga8p6,  John  Bell,  B.A.  Specim^is 
referable  to  this  form  were  likewise  gathered  at  Lake  of  Three  Moun- 
tains bj  Mr  D'Urban.  Mr  Bell's  specimens  agree  perfectly  with  English 
specimens  from  Dr  John  Lowe  (O.  /.  cynapifoUa).  Italian  specimens 
fVom  Professor  Caruel  of  Pisa,  labeUed  **  Cyst,  fragilis/*  belong  to  this 
variety.  Mr  Bell  has  a  fertile  frond  from  Gasp6  with  very  broad  yeinj 
pinnae,  deeply  incised,  but  not  pinnate. 

C.  huibiferay  Bemhardi. — Frond  thin,  green,  lanceolate  or  linear- 
lanceolate,  bipinnate,  bulbiferous  towards  the  apex  on  the  under  sur- 
face ;  pinnae  oblong- lanceolate,  narrowed  at  the  tips ;  pinnules  oblong- 
obtuse,  incisely  toothed ;  sori  small,  not  very  numerous ;  indusium  short. 
Very  variable  in  the  size  and  form  of  the  frond.  C.  hulbifera,  Bem- 
hardi, A.  Gray,  J.  Sm.  Aspidium  biMferum,  Swartz,  Schk.,  Pursh. 
A^idium  atoT¥icmum,  MulU. — Moist  swampy  woods  about  Kingston, 
as  Collinses  Bi^,  Kingston  Mjlls,  &c. ;  abundant  on  Judge  Malloch*s 
farm,  a  mile  west  from  Brock ville ;  Petit  Portage,  &o.,  Gasp6,  John 
Bell,  B.A. ;  Wolfe  Island,  A.  T.  Drummond,  B.A. ;  Mirwin's  woods, 
Prescott,  common,  B.  Billings,  jr.  (short  form) ;  BeloeU  Mountain,  P.  W. 
Maclagan,  M.D. ;  rocky  banks  of  the  Moira,  Belleville,  and  in  cedar 
swamps  and  wet  woods,  very  common,  J.  Macoun ;  Ramsay,  Rev.  J.  K. 
M'Morine,  M.A. ;  Mountain  side,  Hamilton,  common,  Judge  Logie ; 
Black  Lead  Falls,  on  limestone  rock,  W.  S.  M.  D' Urban  ;  Pied  du  cap 
Tourmente,  M.  L'Abb6  Provancher ;  Gren ville,  C.  E.,  J.  Bell ;  London, 
W.  Saunders.     There  are  two  distinct  forms  or  varieties  of  this  species. 

a.  horizontalis. — Frond  triangular-lanceolate,  broad  at  base,  not  more 
than  three  or  four  times  longer  than  broad ;  pinnae  horizontal.  Niagara 
Falls,  within  the  spray,  Collins's  Bay,  &o. 

jS.  fiagelliformis. — Frond  linear,  attenuated  upwards,  very  long  and 
narrow,  six  or  seven  times  longer  than  broad ;  pinnae  less  horizontal. 
Frankville,  Montreal,  Gaspe,  &c. 

DeNNSTwEDTIA. 

D,  punctildbula,  Moore. — Frond  broadly  lanceolate,  pale  green,  thin, 
with  a  stout  rachis,  bipinnate ;  the  pinnules  pinnatifid ;  son  minute, 
usually  one  on  the  anterior  basal  tooth  of  each  lobe  of  the  pinnule,  which 
is  reflexed  over  the  sorus ;  the  proper  indusium  is  pale,  cup-shaped, 
opening  at  top.  Rhizome  slender,  creeping  through  the  soil ;  whole 
plant  glandular-downy.  Dennstoedtia  (Bemhardi,  1800)  punctilobula, 
Moore,  Index  Filicum,  p.  xcvii.  DicJuonia  punctilohulii^  Hooker, 
A.  Gray,  J.  Sm.      D.  pilosiuscula,  WiUd ,    Hook.    FL  Bor.  Amer. 
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Nephrodiumptmctilobuliim,  Michx.  A spidiiMn puncHlohulum,  Swartz. 
Pat€mia,  Presl.  JDicksonia  pubescens,  Schkr.  Sitolobium  pilosiusculum, 
DesT.,  J.  Sm.  Gen.  FiL — Pittsburg  near  Kingston,  John  Bell,  B.A. ; 
River  Rouge,  W.  S.  M.  D'Urban ;  Montreal,  P.  W.  Madagan,  M.D. ; 
Prescott,  on  Dr  Jessup's  moist  pasture  land,  B.  Billings,  jr. ;  New 
Brunswick,  £.  N.  Kendal,  in  Hook.  FL  Bor.  Amer. ;  Ramsaj,  Rev, 
J.  K.  M'Morine.  Mr  Eaton  has  mentioned  to  me  that  the  drying  fronds 
have  the  odour  of  new  hay. 

WOODSIA. 

W,  Ilvenm,  R.  Br. — Frond  lanceolate,  usually  4  or  5  inches  long, 
bipinnate,  or  nearly  so,  pinnas  approximate,  pinnules  oblong,  obtuse, 
stipe  (red),  rachis,  and  whole  lower  surface  of  the  frond  clothed  with 
chaffy  scales,  which  are  rusty  at  maturity.  Sori  usually  confluent 
around  the  margins  of  the  pinnules.  First  observed  in  the  Isle  of  Elba 
(Ilva),  hence  named,  after  Dalechamp,  AcrosHchum  Ilvensey  by  Linnsus, 
whose  Phoenix  was  very  wroth  thereat;  see  English  Flora,  vol.  iv. 
p.  323.  Woodsia  Ilvensis,  R.  Br.,  Hook.,  Moore,  J.  Sm.,  Gray,  &e. 
Nephrodium  lanost^m,  Miohx. — ^Abundant  on  the  ridge  of  Laurentian 
rocks  at  Kingston  Mills ;  Rocks  west  from  Brockville  and  at  Chelsea, 
B.  Billings,  jr. ;  Mount  Johnson  and  Beloeil  Mountain,  P.  W.  Madagan, 
M.D. ;  mountain  gneiss  rocks,  opposite  Rouge  River,  W.  S.  M.  D'Urban. 
I  have  likewise  specimens  from  the  Hudson^s  Bay  territories  (Governor 
M'Tavish),  but  without  special  locality.  On  rocks,  Canada,  Pursh; 
Canada  to  Hudson's  Bay,  Hook.  Fl.  B.  A. ;  Pied  du  cap  Tourmente,  M. 
L'Abb^  Provancher,  I  think  our  plant  must  be  much  larger  and  more 
sealy  than  the  European  one.  A  tuft  which  I  have  from  Catskill  Moun- 
tains (A.  O.  Brodie)  has  richly  fruited  fronds  a  foot  long  and  2  inches 
wide.  (I  find  that  large  American  forms  of  this  spedes  have  been  mis- 
taken for  W.  6btu$a»  The  involucre,  which  is  large  and  not  split  into 
hairs  in  the  latter  spedes,  serves  readily  to  distinguish  it.)  Much  of  the 
Ilvensis  in  cultivation  in  Europe  is  probably  the  American  form. 

j3.  gracilis, — Frond  more  slender,  more  hairy  and  less  scaly  than  the 
type ;  pinns  rather  distant,  deeply  pinnatifid,  or  partially  pinnate. 
Dartmouth  River,  Gasp^,  John  Bell,  B.A.  In  technical  characters,  this 
form  agrees  better  with  TF.  alpina  {hyperborea),  but  it  has  quite  a  dif- 
ferent aspect. 

W.  alpina,  S.  F.  Gray. — Frond  small  (from  1  to  2  or  3  inches  long), 
broadly  linear,  pinnate,  somewhat  hairy  without  distinct  scales ;  pinna 
ovate,  somewhat  triangular,  obtuse,  pinnatifidly  divided  into  roundish 
bbes.  Wood^ia  alpina,  S.  F.  Gray,  Brit.  PI.,  Moore.  Woodsia  hyper- 
horea^  R.  Br.  in  Linn.  Trans.,  vol.  xi. ;  Pursh.  Fl.  Am.  Sept.  ii.  p.  660. — 
In  the  defts  of  rocks,  Canada,  Pursh ;  Canada  to  the  Saskatchewan, 
Hooker.  Noticed  in  Dr  Hooker's  Table  of  Arctic  Plants  as  a  Canadian 
spedes  that  does  not  extend  into  the  American  States. 

W.  glabella,  R.  Br. — Frond  a  few  (2-4)  inches  long,  linear,  bright- 
green  and  glabrous  on  both  sides,  simply  pinnate;  the  pinn«'G  short, 
rounded  or  rhombic,  cut  into  rounded  or  wedged  lobes.  Stipe  with  a  few 
scales  at  the  base  only.  Woodtia  glabella,  R.  Br.,  Hook.  Fl.  Boroali 
Americana,  tab.  237;  Gray.  Canada,  Professor  Woods  in  CI.  Bk. 
Sir  W.  Hooker,  in  the  FL  B.  Amer.,  gave  Great  Bear  Lake  as  the  only 
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station  then  known  for  W.  glabella.  Mr  D.  C.  Eaton  has  kindljr 
fiimisbed  me  with  specimens  from  Willoughby  Lake,  Vennont  (Goodale 
leg.),  and  Professor  Graj  notices  its  occurrence  on  rocks  at  Little  Falls, 
New  York  (Vasey),  and  "  high  northward." 

P,  Belli. — Frond  larger  (6-7  inches  long)  ;  pinnse  more  elongated, 
pinnatifidlj  incised  into  rounded  lobes  (bright  green,  glabrous).  Gasp^, 
on  the  Dartmouth  River,  twenty  miles  from  its  mouth,  John  Bell,  B  JL. 

W.  ohtvsa,  Torrey. — Frond  nearly  a  foot  long,  linear-lanoeobite, 
glandulose,  bipinnate;  pinnules  slightly  decurrent,  oblong,  obtuse,  crenmte, 
or  somewhat  pinnatifid ;  indusium  large,  enyeloping  the  sorus,  torn  into 
a  few  marginal  lobes ;  stipe  with  few  scattered,  pale,  chaffy  scales. 
Woodeia  obttjua,  Torrey,  A.  Gray,  J.  Sm.  Aepidium  ohtusum,  Willd. 
Physeniatiiim  (bfwtttfn,  Hook.  Fl.  Bor.  Am.  Woodda  Perrinian<]^j 
Hook,  and  Grey.  Ic.  Fil.  Polypodixim  obtusumy  Swartz. — An  impres- 
sion preyails  that  this  plant,  which  is  said  to  be  common  in  the  Northern 
States,  especially  towards  the  west,  grows  also  in  Canada.  Mr  D.  C. 
Eaton,  in  the  kindest  manner,  cut  out  of  his  own  herbarium  a  specimen 
for  me,  from  near  High  Bridge,  New  York  city,  in  an  excellent  state  for 
examination,  which  has  enabled  me  to  understand  the  species  and  to 
ascertain  that  we  have  as  yet  no  satisfactory  evidence  of  its  occurrence 
in  Canada.  Large  forms  of  W.  IlvensU  have  in  some  cases  passed  for 
it.  (I  introduce  this  notice  of  the  plant  with  a  view  to  promote  further 
inquiry.) 

Osmund  A. 

O.  regalU  jS.  ipectaUUs. — Fronds  erect,  pale-green,  glabrous,  bi- 
pinnate ;  pinnules  oblong-lanceolate,  oblique,  shortly  stalked,  veiy 
slightly  dilated  at  the  base,  nearly  entire ;  fertile  pinnules  forming  a 
racemose  panicle  at  the  summit  of  the  frond.  Osmunda  spectabilit^ 
Willd.,  J.  Smith.  Farmersville ;  Hardwood  Creek,  Hinchinbrook,  and 
other  places  in  rear  of  Kingston,  usually  in  thickety  swamps,  by  oorduroj 
roads,  &c. ;  Millgrove'Marsh,  Hamilton,  Judge  Logic ;  Ramsay,  Rev. 
J.  K.  M'Morine,  MJL. ;  woods  near  the  Hop  Garden,  Belleville,  not 
common,  J.  Macoun ;  Prescott,  common,  B.  Billings,  jr. ;  around  Metis 
Lake,  &c.;  opposite  Gros  Cap ;  also  Sousou-waga-mi  Creek  and  Schib- 
wah  River,  R.  Bell,  jr. ;  near  Montreal,  Rev.  E.  M.  Epstein  and  W. 
S.  M.  D'Urban ;  mountain,  Bonne  Bay,  Newfoundland,  on  rocks  1000 
feet  above  the  sea,  James  Richardson  (a  small  form) ;  Welland,  J.  A« 
Kemp,  M.D. ;  Osnabruck  and  Prescott  Junction,  Rev.  E.  M.  Epstein  ; 
Nicolet,  Wolfe  Island  and  Navy  Island,  P.  W.  Maclagan,  M.D. ;  Lake 
St  Charles,  M.  L'Abb^  Provancher ;  Caledonia  Springs  and  L'Orignal, 
J.  Bell;  Portland,  Thos.  R.  Dupuis,  M.D. ;  Bedford;  London,  W. 
Saunders.  The  fronds  of  our  plant  are  a  little  more  drawn  out  than  those 
of  the  European  one;  the  pinnules  are  often  distinctly  stalked,  and  the 
overlapping  auricles  either  altogether  absent  or  only  slightly  developed. 
This  is  0.  spectahilie,  Willd. ;  0,  regalis,  p.  Linn.  Sp.  PL  Some 
botanists  distinguish  two  American  forms,  one  agreeing  with  the  typical 
regalis  of  Europe ;  but  it  is  difficult  to  do  so.  The  typical  O.  regalii 
is  a  larger,  more  robust,  and  more  leafy  plant,  with  more  widely  spread- 
ing or  divergent  pinnce,  and  more  leafy  aurided  sessile  pinnules,  more  or 
less  pinnatifid  at  the  base ;  in  our  Canadian  plant  they  are  quite  entire. 
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The  diTinons  of  tlie  fertile  portion  of  the  pinnse  are  also  more  widely 
diTergent  in  a  regalis.     The  frond,  moreover,  is  of  a  darker  colour. 

O.  a/anamomea,  Linn. — Sterile  and  fertile  fronds  distinct,  the  former 
ample,  broadly  lanceolate,  pinnate ;  the  pinnse  rather  deeply  pinnatifid  ; 
lobes  regular,  entire ;  fertQe  frond  contracted,  erect,  in  the  centre  of  the 
tuft  of  sterile  fronds,  and  not  at  all  foliaceons.  Sporangia  ferruginous. 
Fertile  frond  decaying  early  in  the  summer.  Osmwnda  cinnamamea, 
Linn.,  Gray,  J.  Sm.  O.  Clayioniatiay  Conrad,  not  of  Linn. — Fairfield 
farm  and  elsewhere  about  Kingston,  not  uncommon  ;  Millgrove  Marsh, 
Hamilton,  Judge  Logic ;  Sandwich  and  Montreal,  P.  W.  Maclagan,  M.D. ; 
opposite  Gros  Cap ;  also  Two  Heart  River,  Lake  Sui)erior,  R.  Bell,  jr., 
C.E. ;  Belleville,  swamps  and  low  grounds,  common,  J.  Macoun  ;  Ramsay, 
ReT.  J.  K.  M'Morine,  M.A. ;  St  Joy  Woods,  on  the  river  shore,  near 
Oatineaa  Mills,  D.  M'Gillivray,  M.D. ;  Newfoundland,  Miss  Brenton,  in 
Hook.  Fl.  Bor.  Am. ;  Prescott,  common,  B.  Billings,  jr. ;  Nicolet,  M. 
L'Abb6  Provancher ;  L*Orignal,  J.  Bell ;  near  London,  W.  Saunders. 

O,  Claytoniana,  Linn. — Frond  narrowly  lanceolate,  pinnate ;  pinnss 
lanceolate,  about  three  pairs  of  pinnao  near  or  below  the  middle  of  the 
frond  contracted  and  fertile  ;  sporangia  brown,  with  green  spores.  This 
species,  when  fresh,  has  a  strong  odour,  resembling  that  of  rhubarb  (Pie- 
plant) stalks.  0.  Claytoniana,  Linn.,  Gray,  J.  Sm.  0.  interrv/pta, 
Miehaux. — Between  Kingston  and  Kingston  Mills,  in  wet  swampy 
places  by  the  roadside ;  Little  Cataraqui  Creek ;  Waterloo ;  banks  of 
the  Humber,  near  ToTX>nto ;  Princes  Island,  Hamilton,  Judge  Logic ; 
Ramsay,  Rev.  J.  K.  M*Morine,  M.A. ;  Ke-we-naw  Point,  in  wet  soil, 
R.  Bell,  jr. ;  Belleville,  low  rich  groimds,  not  rare,  J.  Macoun ;  Pres- 
cott, common,  B.  Billings,  jr. ;  Round  Lake,  W.  S.  M.  D'Urban  ;  Lake 
Settlement,  and  on  the  river  shore  near  Gatineau  Mills,  D.  M*Gillivray, 
M.D.;  Newfoundland,  Miss  Brenton,  in  Hook.  Fl.  Bor.  Am. ;  Osnabruck 
and  Prescott  Junction,  Rev.  Dr  Epstein ;  on  Judge  Malloch's  farm  and 
elsewhere  about  Brockville  ;  Dartmouth  River,  Gasp^,  John  Bell,  B.  A. ; 
St  Ferreol,  M.  L'Abb^  Provancher.  Abundant  on  uncleared  land  along 
the  Bedford  Road,  where  the  dried  fronds  are  used  by  the  farmers  as 
winter  fodder  for  sheep.  Augmentation  of  Grenville,  C.  E.,  J.  Bell, 
BJii. ;  near  Komoka,  C. W.,  W.  Saunders.  This  fern  is  common  also 
in  the  Northern  States,-  I  have  a  lax  form,  with  long  stipes  and  remark- 
ably short  somewhat  triangular  pinnas,  from  Schooley's  Mountains. 

ScHlZiEA. 

[5.  jmsillay  Pursh. — Newfoundland,  De  la  Pylaie.  I  have  no  further 
information  respecting  its  occurrence  in  British  America.  Professor  A. 
Gray  indicates  its  distribution  in  the  United  States  thus : — "  Low 
grounds,  pine  barrens  of  New  Jersey,  rare,"  which  is  not  at  all  favour- 
able to  its  being  found  in  Newfoundland  or  Canada.  Mr  Eaton  has 
sent  me  beautiful  specimens  ^m  sandy  swamps  in  Ocean  County,  New 
Jersey.] 

Nat.  Ord.  OPHIOGLOSSACE.E. 

BOTATCHIUM. 

B.  virginicum,  Swartz. — Barren  branch  sessile,  attached  aboye  the 
middle  of  the  main  stem,  thin,  delicate,  veiny,  tripinnate,  lobes  of  the 
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pinnules  deeply  incised ;  fertile  branch  bi-  or  slightlj  tri  pinnate.     Veary 
variable  in  size,  osuallj  a  foot  or  more  in  height,  but  sometimes  anljr  a 
few  inches.     Botrychium  virginicum^  Swartz,   A.   Gray,  J.   Sm.         /^. 
virginianumy  Schlc.    Osmunda  virginicay  Linn.  Sp.  PI.     Botrypum  Wj^- 
giiiicuSf  Michx. — Not  uncommon  in  the  woods  about  Kingston  and    tlie 
surrounding  country,  as  near  Odessa,  in  Hinchinbrook,  &c. ;   DeltA  ; 
Toronto ;  Sulphur  Spring,  Hamilton,  Judge  Logic  ;  Prescott,  in  woods, 
common,  B.  Billings,  jr. ;  Nicolet,  Montreal,  Wolfe  Island  and  Chipp&^vra, 
P.  W.  Maclagan,  M.D. ;  Belleville,  rich  woods,  very  common,  J.  Maooan  ; 
Ramsay,  Rev.  J.  K.  M'Morine,  M.A. ;   River  Marcouin,  St  Lawrence 
Gulf,  also  opposite  Grand  Island,  Lake  Superior,  R.  Bell,  jr.,  C.E.  ; 
Marsoni,  Riviere  Rouge,  and  De  Salaberry,  west  line,  W.  S.  M.  D'Urban  ; 
Montreal,  Osnabruck,  and  Prescott  Junction,  Rev.  £.  M.  Epstein  ;   Hill 
Portage  above  Oxford  House,  Governor  M'Tavish  ;  Newfoundland,  Miss 
Brenton,  in  Fl.  Bor.  Am. ;  Lake  Huron  to  Saskatchewan,  Hook.  Fl.  Bor. 
Am,;  Gasp6,  John  Bell,  B.A. ;  Stanfold,  M.  L'Abb6Provancher;  Gren- 
vQle,  C.  E.,  J.  Bell ;  London,  W.  Saunders. 

/3.  gracile, — Very  small  (5  or  6  inches  high),  fertile  branch  less 
divided.  B,  grcmle,  Pursh.  Hill  Portage,  above  Oxford  House,  Go- 
vernor M*Tavish. 

y.  Bimplex. — Barren  branch  oblong,  pinnatifid,  the  lobes  ovate,  incised, 
veiny.     B.  simplex,  Hitchcock.     GrenviUe,  C.E.,  John  Bell,  B.A. 

B.  lunarioides,  Swartz. — Barren  branch  long-stalked,  arising  from 
near  the  base  of  the  main  stem,  thick  and  leathery,  bipinnate,  the 
pinnules  slightly  crenate  ;  fertile  branch  bipinnate.  Root  of  long  thick 
tuber-like  fibres.  Botrychium  lunarioides^  Swartz,  Gray.  B.fiima- 
riotdes,  Willd.,  Provancher.  Bott^ypus  lunarioides,  Michx. — Gananoqoe 
Lake,  May  1861 ;  Plains  near  Castleton,  and  woods  near  the  Hop  Garden* 
Belleville,  rare,  J.  Macoun;  Three  Rivers,  C.E.,  P.  W.  Maclagan, 
M.D. ;  Waste  places  west  from  Prescott  Junction,  rare,  B.  Billings,  jr. ; 
St  Joachim,  Provancher ;  L'Orignal,  J.  Bell ;  English's  Woods,  W. 
Saunders  ;  in  the  Northern  States  this  species  grows  in  dry  rich  woods, 
**  mostly  southward,"  according  to  Professor  Gray's  Manual. 

B.  dbliqtium  (Muhl.),  appears  to  be  chiefly  distinguished  by  its  larger 
size,  more  compound  fertile  frond,  and  the  narrower  oblique  divisions  of 
the  barren  one.  B,  Miquum  (Muhl.),  Pursh.  Fl.  Amer.  Sept.,  vol.  5i. 
p.  656.  Newfoundland,  Dr  Morrison  in  Hook.  FL  Bor.  Am. ;  "  Wes- 
leyan  Cemetery,  London,"  W.  Saunders. 

B.  Lrmaria,  Swartz. — Barren  branch  sessile,  arising  from  the  middle 
of  the  stem,  thick  and  leathery,  oblong,  pinnate  ;  pinnse  lunate  or  fan- 
shaped,  slightly  incised  on  the  rounded  margin.  Botrychium  Luna- 
ria.  Swartz,  Schk.,  Hook.,  Moore,  J.  Sm.  Osmunda  Lunarian  Linn. — 
Nipigon,  1853,  Governor  M*Tavish ;  N.E.  America,  Dr  Hooker's  tab. ; 
Newfoundland,  Saskatchewan,  and  Rocky  Mountains  to  Behring's  Bay 
in  N.  W.  Am.,  T.  Moore,  Hbk.  Brit.  Ferns. 

Opbioglossum. 

[0.  wUgatum,  L.,  which  is  widely  distributed  throughout  Europe  and 
Northern  Asia,  and  grows  also  in  the  Northern  United  States,  although 
there  "  not  common,"  is  to  be  looked  for  in  Canada.  In  one  of  its 
forms  (0.  reticukUum,  Linn.),  it  extendi  to  the  West  Indies.] 
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Nat   Ord.  LYCOPODIACE^.* 
Plananthus. 

p.  SeUigo,  Pallisot-Beauvois Stem  dichotomously  branched,  erect, 

Fastigiate ;  leaves  in  about  8  rows,  more  or  less  convergent  or  spreading, 
lanceolate,  acuminate,  Entire ;  sporangia  in  the  axils  of  the  common 
leaves  (not  in  spikes).  Lycopodium  SelagOf  Linn.,  E.  B.,  Bigelow,  Beck, 
Hook,  and  Grev.,  Torrey  Fl.  N.  Y.  ii.  p.  508,  Gray. — Labrador, 
Hudson's  Bay  to  Rocky  Mountains,  Hook.  Fl.  B.  A. ;  shore  of  Lake 
Superior  and  northward.  Professor  A.  Gray,  Man.  Bot.,  N.  S.,  p.  603. 
I  have  not  seen  Canadian  specimens  of  this  plant.  The  stations  known 
show  that  it  encircles  Canada,  and  some  of  them  are  probably  within 
our  limits.  Principal  Dawson  chained  the  alpine  variety  on  the  White 
Mountains,  Herb.  Bot.  Soc.  Canada.  It  is  a  rare  plant  in  the  United 
States.  There  are  two  forms  of  this  species  (both  of  which  are  figured 
by  Dillenius).  a.  sylvaticuSy  leaves  convergent,  almost  appressed.  /S. 
alpintiSt  leaves  widely- spreading,  stems  shorter. 

P.  luciduluB,  Stem  dichotomously  divided  into  long  erect  branches  ; 
leaves  bright  green,  in  about  8  rows,  reflezed,  linear-lanceolate,  acute, 
denticulate ;  sporangia  in  the  azils  of  the  common  leaves  (not  in  spikes). 
Lycopodium  lucidulum^  Micbaux,  Pursh,  Bigelow,  Torr.  Fl.  N.  Y. 
U.  p.  508,  Gray,  Beck,  Darlington,  Hook,  and  Grev.  Bot,  Mis.  L, 
reJUxum,  Schk.  Lycopodium  svherectum  of  Lowe,  a  Madeira  plant. 
Seiago  am^cana,  foliis  deutumlatis  refiexis.  Dill.  Hist.  Mus.  t.  Ivi. — 
Gananoque  Lakes,  Collins's  Bay,  Newboroon-the-Rideau,  woods  in  rear 
of  Kingston,  &c. ;  Prescott,  common,  B,  Billings,  jr. ;  Nicolet,  C  E  , 
St  Catherine's  and  Grantham,  P.  W.  Maclagan,  M.D. ;  Belleville,  in 
sTvamps  and  cold  woods,  rather  common,  J.  Macoun  ;  River  RLstigouche, 
St  Lawrence  Gulf,  R.  Bell,  jr.,  C.E. ;  L'Orignal,  J.  Bell,  B.A. ;  London, 
W.  Saunders ;  Ranisay,  Rev.  J.  K.  M*Morine,  M.A.  This  species  is 
stated  by  Professor  Torrey  to  be  rather  common  in  New  York  State. 
**  Frequently  bears  bulbs  instead  of  capsules,"  Pursh. 

[P.  alopecuroidest  P.  Beau  v. — The  habitat  *'  Canada"  is  given  for 
Lycopodium  alopecuroides,  Linn.,  in  the  "  Species  Plantarum,"  ed.  3, 
vol.  ii.  p.  1565 ;  but  it  is  probably  not  a  Canadian  plant.] 

P.  inundatt^y  P.  Beauv. — Stems  prostrate,  adherent  to  the  soil,  the 
fertile  ones  erect;  leaves  secund,  yellowish  green,  lance-awl-shaped, 
acute ;  sporangia  in  distinct,  terminal,  leafy,  sessile,  solitary  spikes. 
Lycopodium  inundatum,  Linn.,  E.B.,  Michaux,  Pursh,  Beck,  Tucker- 
man,  Torr.  FL  N.  Y.  ii.  p.  508,  Gray.  Plananthu%  inundatus^ 
Beauv.  L,  alopecuroides,  Linn.,  in  part? — In  cedar  swamps  and  over- 
flowed woods,  Canada,  Pursh.  Professor  Torrey  notices  its  occurrence 
in  the  north-western  part  of  the  State  of  New  York.  Professor  Gray 
observes,  that  the  leaves  are  narrower  in  the  American  than  in  the 

•  In  this  order  the  arrangement  of  A.  M.  F.  J.  Pallisot-Beauvois  is  adopted, 
as  it  seems  to  afford  the  best  basis  for  a  readjustment  of  the  genera  of  Lyeo- 
podiacMRy  which  is  much  required.  For  P.-B.'s  genus  Lqaidotis^  I  have  thought 
it  better  to  substitute  the  name  Lycopodium^  an  old  name  that  should  not  be 
discarded. 
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European  plant,  and   suggests  that  it  may  be  a  distinct  species.      I 
haye  not  yet  seen  Canadian  specimens. 

Ltcopodium. 

X.  clavatunif  Linn. — Stems  robust,  and  yery  long,  prostrate,  rooting, 
forked,  with  short  ascending  branches ;  leaves  pale,  incurved,  linear- 
awl-shapedy  tipped  with  a  white  hair  point ;  sporangia  in  scaly  catkins, 
which  are  usually  in  pairs  on  common  peduncles.  Lycopodium  clavatum, 
Linn.,  E.  B.,  Michaux,  PurshjBigelow,  Beck,  Darlington,  Spring, Hook., 
Torrey,  Gray.  L»  tristachynm,  Pursh  ?  L.  tntegri/olium,  Hook« 
L.  aristatum,  Humboldt. — Occasionally  found  in  the  woods  in  rear  of 
Kingston,  but  not  common ;  Newfoundland,  Hook.  Fl.  Bor.  Am.  ; 
between  Thessalou  and  Missisaugi  Rivers,  Lake  Huron,  R.  Bell,  jr. ; 
Prescott,  common,  B.  Billings,  jr.;  Three  Rivers,  Temiscouata,  and 
Wolfe  Island,  P.  W.  Maclagan,  M.D. ;  Seymour,  in  pine  woods,  rare, 
J.  Macoun ;  Ramsay,  Rev.  J.  K.  M*Morine,  M.A. ;  River  Ristigouche, 
St  Lawrence  Gulf,  R.  Bell,  jr. ;  London,  W.  Saunders,  C.E. ;  L*OrigTial 
and  L'Anse  au  Cousin,  Gasp^,  J.  Bell ;  Belmont.  The  spores,  chiefly  of 
this  species,  constitute  pulvis  lycopodii,  which  is  used  by  apothecaries, 
and  was  at  one  time  employed  for  making  artificial  lightning  in  fhe 
theatres. 

L.  a/nnotimi^n,  Michaux. — Stems  very  long,  prostrate,  creeping,  forked, 
with  ascending  branches;  leaves  bright  green,  spreading  or  slightly 
deflexed,  in  about  five  rows»  linear-lanceolate,  mucronate,  serrulate; 
sporangia  in  scaly  catkins,  which  are  sessile,  solitary,  oblong- cylindrical, 
thick.  Lycopodiv/m  annotinum,  Michaux,  E.  B.,  Pursh,  Beck,  Tucker- 
^man,  Torrey,  Fl.  New  York  State,  ii.  p.  509. — Pine  forests  in  Hinchin- 
brook ;  rocky  woods  in  Pittsburg,  on  the  north  bank  of  the  St  Lawrence, 
near  Kingston ;  Gananoque  Lakes ;  L*Anse  au  Cousin,  Gaspe,  John  Bell, 
B.A. ;  Prescott.  common,  B.  Billings,  jr. ;  Rivi(3ro  dn  Loup,  Nicolet, 
Montreal,  and  Kingston,  P.  W.  Maclagan,  M.D. ;  Belleville,  in  cool 
woods,  common,  J.  Macoun;  Ramsay,  Rev.  J.  K.  M*Morine,  M.A,; 
Priceville,  C.  I.  Cameron,  B.A. ;  Newfoundland,  Hook.  Fl.  Bor.  Am.  ; 
St  Augustin  and  Cap  Tourmente,  M.  L'Abb^  Provancher.  Frequent  in 
New  York  State,  according  to  Professor  Torrey.  Of  this  species  there 
are  two  forms,  only  one  of  which,  the  normal  one,  or  type,  I  have  as  yet 
observed  in  Canada.  The  var.  )S  alpestre,  Hartm.  Scan»  FL,  having 
broader,  shorter,  paler,  less  spreading  leaves,  I  have  from  the  Dovrefieldt 
(T.  Anderson,  M.D.),  Lochnagar  (A.  Croall),  and  entrance  to  Glen  Fee, 
Clova,  where  I  found  it  growing  with  the  typical  form. 

L,  dendroideum^  Michx. — Stems  upright,  bare  below,  bushy  above 
(giving  the  plant  a  tree-like  aspect),  arising  from  along  creeping  rhizome, 
leaves  more  or  less  appressed;  sporangia,  in  scaly  catkins,  which  are 
sessile,  cylindrical.  Lycopodium  dendroideum,  Michx.,  Pursh,  Bige- 
low.  Hook.,  Beck,  Darlington.  L,  ohsctirum,  Linn.,  Bigelow,  Oakes. — 
White  cedar  woods  near  Bath,  abundant,  and  throughout  the  woods 
generally  in  rear  of  Kingston ;  Gananoque  River ;  Priceville,  C.  I. 
Cameron,  B.A. ;  Prescott,  common,  B.  Billings,  jr. ;  Nicolet,  Mount 
Johnson,  and  Montreal,  P.  W.  Maclagan,  M.D.;  Seymour  and  Cra- 
mahe,  in  cold  moist  woods,  J.  Macoun ;  River  Ristigouche,  Gulf  of 
St  Lawrence,  R.  Bell,  jr. ;  Ramsay,  Rev.  J.  K.  M*Morine,  M.A. ;  Now 
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Bnmswick,  Hook.  F.  B.  A. ;  Osnabruck  and  Prescott  Junction,  Rev.  £. 
M.  Bpetein ;  London,  W.  Saunders ;  Harrington,  L'Orignal,  and  Oaspe, 
John  Bell,  B.A. ;  St  Joachim,  M.  L'Abb6  Provancher. 

X*.  cofnplanatumj  Linn. — Stems  rhizome-like  with  ascending  branches, 
which  are  dichotomously  divided,  flattened ;  leaves  short,  in  four  rows, 
those  of  two  rows  imbricated,  appressed,  of  the  other  two  somewhat 
spreading;  sporangia  in  scalj  cylindrical  catkins,  in  twos,  threes,   or 
fours,  on  a  common  peduncle.    Lycopodium  complanatum^  Linn.,  Graj, 
Bljtt.     L.  chamcecyparissias,  Braun.     Z.  sahincrfoHuin,  Willd. — Not 
nnoommon  in  the  woods  about  Kingston,  and  in  rear;  Newboro-on-the 
Rideau ;  Gananoque  River ;  River  Ristigouche,  St  Lawrence  Gulf,  and 
St  Joseph's  Island  opposite  C&mpment  D^Ours,  Lake  Huron,  R.  Bell, 
jp. ;  Ramsay,  Rev.  J.  K.  M*Morine,  M.A. ;  pine  grove  near  Blue  Church 
Cenietery  and  woodlands  west  from  Brockville,  not  common,  B.  Billings, 
jr.;  Three  Rivers  and  Temiscouata,  C.E.,  P.  W.  Maclagan,  M.D. ; 
sandy   woods  around  Castle  ton,    sterile  hills    Brighton    and  Murray, 
J.   Macoun ;  L'Orignal  and  L'Anse  au  Cousin,  Gasp6,  J.  Bell,  B. A. ; 
Trois  Pistoles,  M.  L'Abb6  Provancher ;  London,  W.  Saunders.     To  this 
species  is  referred  Z.  sabincefolium^  Willd.,  L.  cham<jecypari$8icUf  A. 
Braan,  with  branches  more  erect  and  fascicled.     Professor  Asa  Gray 
remarks : — The  typical  form  of  L.  complanatwnn,  with  spreading,  fan- 
like branches,  is  abundant  southern  (in  N.  States),  while  northward  it 
passes  gradually  into  var.  sahincefolhimJ*     I  have  only  one  rather  im- 
perfect specimen  of  the  European  Z.  ckamcBcyparisdas,  collected  at  Bonn, 
on  the  Rhine,  by  my  friend  Professor  G.  S.  Blackie,  which  does  not 
differ  in  the  branching  from  ordinary  Canadian  forms  of  Z.  complancb- 
turn.     It  appears  to  be  quite  a  common  species  in  the  States,  for  I  have 
it  £rom  a  great  many  places. 

Selaginella. 

8.  sptnu/osa,  A.  Braun. — Small,  prostrate,  leaves  lanceolate,  acute, 
spreading,  spinoselj  toothed;  fertile  branch  stouter,  ascending  spike 
sessile.  Sdaginella  tpinulosa,  A.  Braun,  Blytt,  Norges  Fl.  Lyco- 
podium selaginoides,  Linn.,  Pursh  Fl.  Am.  Sept.  ed.  iL  p.  654. 
Seloffindla  Bpinosa,  Beauv.  Selaginella  selagtnoidee,  A.  Gray,  Man. 
Bot.  N.  States,  p.  605.— Gasp6,  John  Bell,  B.A.;  Canada,  Michaux; 
Lake  Superior  and  northward,  pretty  rare.  Professor  Asa  Gray  in  Man. 
Bot.  N.  States ;  Canada,  Pursh,  who  observes :  ''  The  American  plant 
is  smaller  than  the  European.'' 

Stachtgtmandrum. 

8,  rupeitre^  P.  Beauv. — Much  branched,  leaves  slightly  spreading 
when  moist,  appressed  when  dry,  carinate,  hair-tipped;  oompaet  and 
moss-like,  growing  on  bare  rocks.  Selaginella  rupestriSf  Spring,  A. 
Gray,  Eaton.  Lycopodium  rupestre,  Linn.,  Pursh  Fl.  Am.  Sept., 
ed.  ii.  p.  654. — On  the  perpendicular  faces  of  Laurentian  rocks,  along 
the  north  bank  of  the  St  Lawrence,  in  Pittsburg,  and  on  the  Thousand 
Islands  at  Brockville,  &c. ;  Longpoint  on  the  Gananoque  River ;  near 
Farmersville,  C.  W.,  T.  F.  Chamberlain,  MJ). ;  rocks  in  pine  groves  two 
miles  west  from  Prescott,  near  the  river,  and  on  rocks  west  from  Brock- 
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rille,  not  common,  B.  Billings,  jr. ;  Ramsay,  Rev.  J.  K.  M*Morine, 
M.A. ;  Beloeil  and  Mount  Johnson,  C.E.,  P.  W.  Maclagan,  M.D. 

DiPLOSTACHYUM. 

i>.  apodufHy  p.  Beauv. — Stems  creeping,  branched ;  leaves  pale  vivid 
green,  of  two  kinds, — the  larger  spreading  horizontally,  ovate  oblique, 
the  smaller  appressed,  acuminate,  stipule-like.     Forms  compact  tofta, 
Lyeopodium  apodum,  Linn.,    Pursh.  Fl.  Am.  Sept.  ed.  2,  ii,  p.  654. 
Selciginella  apus,  Gray,  Eaton. — Abundant  on  low  wet  ground   east  of 
Front  Street,  Belleville,  below  the  hill,  where  it  was  pointed  out  to  me 
by  Mr  J.  Macoun,  July  1863.    In  September  1863, 1  found  it  sparingly 
but  fertile,  on  grassy  flats  by  the  river  side  at  Odessa.     Near  London, 
W.  Saunders;   Detroit  River,  C.  W.,  P.  W.  Maclagan,  M.D.     Appa- 
rently not  common  in  the  United  States.     I  have  it  from  Schooley'a 
Mountains.     This  is  a  very  small,  compactly-growing  moss-like  species, 
well  adapted  for  cultivation  under  a  glass  shade.     It  was  a  great  favourite 
with  the  late  Dr  Patrick  Neill,  in  whose  stove,  at  Canonmills,  Edin- 
burgh, I  first  saw  it  many  years  ago. 


Nat.  Ord.  MARSILEACE^. 

AZOLLA. 

A.  Cctrolinumaj  Willd. — Pinnately  branched  with  cellular,  imbricated 
leaves ;  plant  reddish,  circular  in  outline,  ^1  inch  in  diameter;  leaves 
ovate  obtuse,  rounded  and  roughened  on  the  back  (Eaton).  Resembles 
a  floating  moss  or  Jungermannia  (Torrey).  Gray,  Man.  Bot.,  t.  14. 
Floating  on  the  waters  of  Lake  Ontario,  Pursh  FL  Am.  Sept.,  ed.  2,  ii. 
p.  672.  In  the  adjoining  states,  Professor  Asa  Gray  notices  it  as  oc- 
curring in  pools  and  lakes,  New  York  to  Illinois  and  southward,  and 
observes  that  it  is  probably  the  same  as  A,  magellamca  of  all  South 
America. 

Salvinia. 

[Salvinia  natans  =  Marsilea  natans,  Linn.  Sp.  PI.  **  Floating 
like  lemna  on  the  surface  of  stagnant  waters,  in  several  of  the  small  lakes 
in  the  western  parts  of  New  York  and  Canada.*' — Pursh  Fl.  Am.  Sept. 
ed.  2,  ii.  p.  672.  Professor  Asa  Gray  states,  that  it  has  not  been  found 
by  any  one  except  Pursh,  and  he  therefore  omits  it  from  his  Manual  of 
Botany  of  the  Northern  States.] 

IsOEtES. 

/.  lacuBtris,  L.— Beloeil,  C.  E.,  P.  W.  Maclagan,  M.D. ;  Saskat- 
chewan, Hook.  Fl.  Bor.  Am.  This  plant  is  spoken  of  by  Pursh  as 
growing  in  the  Oswego  River,  near  the  Falls ;  and  Professor  Gxay  and 
others  allude  to  it  as  not  rare  in  the  New  England  States.  It  should  be 
carefully  looked  for  in  the  numerous  lakes  and  creeks  of  Upper  Canada. 
It  grows  in  muddy  bottoms,  forming  green  meadows  under  water.  Much 
interest  is  attached  to  the  genus  Isoeteij  since  Professor  Babington  has 
shown  that  instead  of  one  there  are  many  species,  or  at  least  distinct 
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races  or  forms,  in  Britain.  In  the  United  States  four  are  known : — 
I.  I<tcu9tri8,  Linn. ;  /.  r^pona,  Engelm. ;  /.  EngeUnanniy  Braun  ;  and 
/•  Jlaccidaf  SbntUew.,  the  last  a  southern  form.  Professor  Babington  is 
certain  of  the  existence  of  at  least  eight  European  species  : — I.  lacustria, 
L. ;  J.  eckincspora,  Dur. ;  J.  tenuissima,  Bor. ;  /.  adspersa,  A  Br.; 
/.  $€tacea,  DeL ;  /.  vdata,  Bory. ;  /.  HyBtrix,  Dur. ;  and  /.  Dwrian  ; 
Borj.  As  jet  we  know  of  onlj  one  Cimadian  species,  which  is  here 
rendered,  rather  uncertainly,  /.  lacustris.  The  American  species  are 
described  in  Gray's  Manual,  the  British  ones  in  the  new  Journal  of 
Botany,  Liondon. 

Nat  Ord.  EQUISETACE^. 
Equisetum. 

The  EquUeta  having  been  described  in  a  previous  paper,  it  will  be 
sufficient  to  give  here  a  mere  list  of  the  species,  with  some  additional 
notes  obtained  since  the  former  paper  was  written. 

E.  9ylvaticum,  Linn.  Newfoundland  and  New  Brunswick,  Hook.  Fl. 
Bor.  Am. 

E,  sylvaticumy  fi.  capillare.  Much  branched ;  branches  very  long, 
straight,  and  exceedingly  slender  (capillary).     Farmersville. 

E.  umbrosumy  Willd.     Belmont. 

E,  {trvense,  Linn.  West  from  London,  W.  Saunders.  The  rhizome 
bears  large  spherical  pill- like  nodules,  which  are,  however,  more  con- 
spicuous in  var.  j3.  graniUiitum, 

E.  arvense^  0.  granulatum. 

E,  TelmaUja,  Ehrhart.     Shores  of  Lake  Ontario,  Beck. 

E,  limotwm,  Fries, — The  great  value  of  this  species  and  of  E.  a/rvense 
as  fodder  plants,  is  confirmed.  On  the  western  prairies  horses  are  said 
to  get  "  rolling  fat"  on  Equisetum  in  ten  days;  and  experienced  travel- 
lers tell  me,  that  their  horses  always  go  faster  next  day  after  resting  at 
night  on  Equisetum  pasture.  The  horses  do  not  take  to  it  at  first ;  but 
after  having  a  bit  of  Equisetum  put  occasionally  into  their  mouths,  they 
soon  acquire  a  liking  for  it,  and  prefer  it  to  all  other  herbage.  Near 
Komoka,  W.  Saunders. 

E.  hyemale,  Linn.  Lake  Huron,  Hook.  FL  Bor.  Am. ;  St  Joachim, 
M.  L'Abbe  Provancher ;  London,  W.  S. 

E.  robushtm,  Braun.  Stems  much  thicker  than  in  E.  hyemale,  the 
ridges  with  one  line  of  tubercles ;  sheaths  shorter  than  broad,  with  a 
black  band  at  base,  and  a  less  distinct  one  at  the  margin ;  teeth  about 
forty,  three-keeled.  E,  robuBtum^  Braun,  A.  Chray.  Grenadier  Pond, 
on  tiie  Humber  River  near  Toronto,  Sd  June  1862.  It  is  difSciilt  to 
decide  whether  this  and  other  forms  are  really  distinct  from  E.hyemale; 
certainly  that  species  varies  in  size,  in  roughness,  and  other  characters. 
In  robuttwn  the  teeth  are  twice  as  many  as  in  hycmaht  but  even  this  is 
perhaps  not  a  constant  character. 

E,  variegatum,  Weber  and  Mohr. ;  St  Joachim,  M.  L'Abb^  Pro- 
vancher. 

E.  geirpoides^  Michaux. 

E.  Bcirpoides,  /3.  minor, 

E.  pahutre,  Linn. — '^  Canada,  from  Lake  Huron,  Dr  Todd,  Mr  Gleg- 
horn,  Mrs  Perceval,  to  the  shores  of  the  Arctic  Sea,  Dr  Richardson, 
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Drnmmond,  Sir  John  Franklin,  Captain  Back." — Hook.  Fl.  'Bot. 
Professor  A.  Gray  speaks  of  "  the  European  E,  palugtrey'  ^  attributed 
to  this  country  (the  N.  American  States)  by  Pursh,  probably  incor- 
rectly/' Dr  Hooker  indicates  its  existence,  without  doubt,  in  Azxstie  AVest 
America  and  Arctic  East  America.  The  name  of  the  plant  has  occa- 
sionally appeared  in  Canadian  lists,  but  I  have  as  yet  seen  no  Canadian 
specimen.  It  remains  for  Canadian  or  Hudson's  Bay  botanists  to  trace 
its  southern  limit  on  the  American  Continent.  In  Europe  and  Aaia  it 
has  no  tendency  to  Arctic  limitation. 

in.  Notes  on  some  New  a/nd  Rare  Britith  Mosses,  and  on  the  Occu^rrence 
of  Trichomanes  radicans  in  the  Island  of  Arran,  Firth  of  Clyde. 
By  Mr  John  Sadler. 

Bryum  Duvalii,  Voit 
Whilst  lately  engaged  examining  the  ffenus  Bryum  in  Dr  GreTiIle's 
collection  of  Musci,  recently  added  to  the  University  Herbarium^  I  came 
upon  two  barren  specimens  marked  ^*  Bryum  turbinatum,  Ben  Voirlich, 
1823."  On  close  examination,  I  found  them  to  be  the  true  Brytum 
Duvalii  of  Voit.  The  specimens  were  collected  by  Dr  Greyille  himself; 
thus  he  is  the  discoyerer  of  the  plant  in  Britain,  having  gathered  it  fully 
tbirty  years  before  the  late  Colonel  Madden  met  with  it  near  Waterford 
in  Ireland,  as  recorded  in  the  Society's  Transactions,  toL  yU.  p.  6.  The 
following  are  the  known  British  stations  for  this  moss : — 

1.  Ben  Voirlich,  1823.    Dr  Greville. 

2.  Near  Waterford,  Ireland,  1852.    Colonel  Madden. 

3.  Hart  Fell,  near  Moffat,  1858.    Dr  William  NichoL 

4.  Helvellyn,  1859.    Mr  John  NoweE 

5.  Ben  Lawers,  1860.    Mr  William  BelL 
Mnium  stellare^  Hedw. 

On  the  Ochils,  near  Bridge  of  Earn.    August  186a    J.  S. 
Orimmia  leucoph(ea,  Grey. 

Rocks  between  Kinghom  and  Pettycur.    June  1863.    J.  8. 
Schistidium  maritimum,  B.  et  S. 

Rocks  between  Kinghom  and  Pettycur.    June  1863.    J.  S. 
Didymodon  recurvifoJius,  Tayl. 

BenVoirUch.    1863.    Mr  M'Kinlay. 
Dicranum  circinatum,  Wils. 

Ben  VoirHch.    1863.    Mr  M'Kinlay. 
Olyphomitrium  Daviesiif  Schwaeg. 

Bowling  Glen.  May  1863.  Mr  Gait. 
In  a  letter  which  I  lately  received  from  Mr  John  Robertson,  Glasgow, 
he  says : — **  I  have  been  to  Glen  Turret  and  Ben  Chonzie,  and  the  follow- 
ing are  some  of  the  few  rarities  I  collected.  A  solitary  tuft  of  Tortiila 
tortuosa  in  firuit,  on  Ben  Chonzie ;  Bryum  roseum,  but  not  with  capsules. 
In  a  fruiting  state  I  found  Oligotrichum  hercynicum,  Tetraplodon 
mnioides,  Splachnum  ampullaceum^  8,  sphcnicwnf  Encalypta  cUiata, 
Climacium  dendroides^  &c." 

Mr  Sadler  exhibited  specimens  of  Trichomanes  radicans  which  he  had 
received  from  Mr  Walter  Gait,  Glasgow,  accompanied  by  the  following 
note,  dated  26tb  August  1863 : — **  I  enclose  you  fronds  of  Trichomanes 
radicans,  collected  by  Mr  George  S.  Combe  in  the  Island  of  Arran,  Firth 
of  Clyde.  It  occurs  in  two  separate  patches,  one  of  which  is  about  3 
feet  square,  seemingly  a  natural  habitat." 

Dr  Alexander  Dickson  presented  flowering  specimens  of  U^ricularia 
intermedia,  preserved  in  spirit. 
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10th  December  1863. — Professor  Balfoub  in  the  Chair. 

The  following  Office-bearers  for  1863-64  were  elected : — 

Prendent. 
Professor  J.  H.  Balfoub. 

Vice-PrendmU. 
Professor  Akohbr.  I         Professor  Allmam. 

W.  A.  F.  Bkowmb,  M.D.         >        Humphbbt  Gbaham,  W.S. 


Cimncil. 


Charlbs  Lawson,  junior. 
Isaac  Amdbbson-Hbmbt. 
Walter  Elliot. 
F.  Natlor. 
Futdlat  Andbsson. 


Professor  Maglaoak. 
Dtob  Duckworth,  M.D. 
John  Kibk,  M.D. 
William  Seller,  M.D. 
Jambs  M'Nab. 


Honorary  Secretary Robert  Katb  Qrbtillb,  LL.D. 

Honorary  Curator The  Professor  of  Botany. 

Foreign  Seerekiry Alexander  Dickson,  M .D. 

Auditor William  Brand,  W.S. 

2Wasurer....« Patrick  Neill  Fraseb. 

Artist Neil  Stbwart. 

^tSS} -^"-s^"- 

A  letter  was  read  from  Major  Cowell,  conveying  the 
thanks  of  H.R.H,  Prince  Alfred  to  the  President  and 
Fellows  of  the  Society  for  his  election  as  an  Honorary 
Member. 

The  following  Gentlemen  were  elected  Resident  Fellows 
of  the  Society : — 

B.  H.  Eossack,  Esq. 
John  Stewart  Macbeth,  Esq. 
Henry  Barnes,  Esq. 
Smith  H.  Davson,  Esq. 

The  following  donations  to  the  Library  were  laid  on  the 
table : — 

Prooeedings  of  tbe  Boyal  Physical  Society  from  1858  to  1862. 
— From  the  Society. 

Proceedings  of  the  Royal  Horticultural  Society,  Vol.  III.,  No.  8. 
— ^From  the  Society. 
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The  Characters,  Actions,  and  Therapeutic  Uses  of  the  Ordeal 
Bean  of  Calabar,  by  Thomas  R.  Fraser,  M.D. — ^From  the  Author. 

Memoire  sur  la  Famille  des  Guttif^res,  par  J.  E.  Planclion  et 
Jos^  Triana — From  the  Authors. 

The  following  donations  to  the  Herbarium  were  an- 
nounced : — 

From  Mr  W.  H.  Symes — Rare  Plants  collected  in  Surrey. 
From  Professor  Harvey,  per  Dr  Greville — Specimens  of  Fucus 
distichus  from  Kilkee,  Ireland. 

The  following  donations  to  the  Museum  at  the  Botanic 
Garden  were  noticed : — 

From  Messrs  W.  &  G.  Law — ^Tea  from  Japan,  Assam,  and 
Java ;  Coffee,  Cocoa,  and  Chicory,  raw,  roasted,  and  ground. 

From  Mr  John  Scott — Spikes  and  Panicles  of  Maize  ripened 
in  the  Botanic  Garden. 

The  following  Communications  were  read  : — 

I.  Notice  of  the  Occwrrence  0/ Polypodium  caloareum,  near  Aberdeen, 
By  Mr  James  Robertson. 

Mr  Robertson  Btates  that  he  had  discovered  this  plant  in  August  1862, 
growing  in  the  debris  of  a  limestone  quarry  in  Scotston  Moor,  near  Aber- 
deen, alon^  with  P.  Dryopteris,  He  was  disposed  to  look  upon  the  plant 
as  being  wild  in  that  locality.  Professor  Dickie,  however,  belieyes  that  it 
has  been  introduced,  and  he  has  learned  that  a  gentleman's  gardener  in  the 
neighbourhood  was  in  the  habit  of  planting  ferns  in  waste  places.  Speci- 
mens of  the  plant  were  exhibited  nx>m  the  Scotston  station. 


II.  Account  of  the  Vegetation  of  the  Cliff e  of  Kilkee,  County  Clare, 
Ireland,    By  N.  B.  Ward,  Esq. 

In  compliance  with  Professor  Balfour's  request,  I  send  a  brief  account 
of  the  yeffotation  of  the  Cliffs  of  Kilkee,  and  its  neighbourhood,  which 
I  visited  last  summer,  in  company  with  Professor  and  Mrs  Harvey,  and 
an  old  friend,  Mr  Snell,  with  my  daughter.  During  our  stay,  we  visited 
Loophead,  at  the  mouth  of  the  Shannon,  and  an  intermediate  portion  of 
the  cliffs,  on  which  Baltard  Castle  is  situated.  Five  days  were  spent  at 
Kilkee,  one  at  Baltard  Castle,  and  one  at  Loophead.  The  vegetation  at 
the  three  places  was  so  perfectly  identical,  as  to  lead  us  to  the  conclusion, 
that  the  same  geological  structure  prevailed  throughout,  consisting  of 
hard  grits,  shales,  &c.,  a  conclusion  which  was  confirmed  by  a  subsequent 
visit  to  Mr  Jukes  of  Dublin. 

Kilkee  is  situated  on  the  west  coast  of  Ireland,  exposed  to  the  tide 
force  of  2000  miles  of  unbroken  seas, — the  waves  of  which  roll  in  with 
such  power,  as  to  furnish  abundant  food  to  periwinkles,  located  on  rocks 
200  feet  above  high  water-mark,  and  to  supply  the  wants  of  marine  plants 
which  cover  the  siunmits  of  cliffs  varying  in  height  from  150  to  40U  feet. 
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That  physiological  law  bj  which  plants,  under  adverse  circumstances, 
produoe  their   flower  and  fruit,  if  they  can  do  nothing  else,  is  here 
strikingly  exemplified.    Looking  at  the  stunted  character  of  the  vegeta- 
tion, one  might  imagine  oneself  in  a  high  alpine  region — ^many  species 
not  attaining  more  than  a  tenth  or  twelfth  of  their  nsoal  size.    Thus  we 
find  here  a  number  of  plants,  simulating  the  appearance  of  the  inhabitants 
of  alpine  regions— e.  g.,  Aster  Tripoliwen,  in  full  flower,  from  half  an  inch 
to  an  inch  and  a  half  m  height ;  and  equally  stunted,  not  starred,  forms 
oiSa/molua  VaUrandi^  Euphrasia  oficinalii^Jasione  montanafEryihrcea 
Ctwtaurium^  Ranunddus  Flammula,  6ic,     The  higher  portions  of  the 
difTs  are  cushioned  by  continuous  tufts  of  the  common  thrift,  Armeria 
marUmui,  which,  when  in  ^lU  flower,  must  be  exceedingly  beautifuL 
The  lower  grounds  are  carpeted  by  AnagaRU  teneUa,  Ranunculus  FUm^ 
mulaj  HydrocotyU  vulgaris^  &c.,  whilst  the  hill  sides  are  dotted  with 
generally   solitary  plants  of  Erythixea   Centaurium,  the  broad-leaved 
variety  ;  the  little  ridges  towards  the  sea  are  lined  with  Glaux  mart- 
timay  the  drier  spots  being  covered  with  Radiola  Millegrana,  &c. 
The  following  is  a  list  of  all  the  plants  which  were  seen  in  flower  :— 
Ranunculus  Flammula,  in  great  abundance  in  wet  places,  towards 
the  lower  portion  of  the  d^s,  in  company  with  AnaaMis  UneHa^  Jun- 
cus  bu/bn%uSy  &c  ;  Silene  maritima,  Spergularia  ruhra,  var.  marina ; 
Radiola  Millegrana,  on  little  elevated  ridges;  Polygala  vulgaris,  Po- 
tentUla  TormentiUa,  P.  anserina,  Sedum  anglicum,  the  great  ornament 
of  exposed  and  bare  rocks  here  and  in  many  other  parts  of  Ireland, 
from  the  beauty  of  its  flower  and  the  rich  decaying  tints  of  its  foliage ; 
Aster  Tripolium,  many  specimens  in  full  flower,  not  an  inch  in  height ; 
BeiUs  perennis,  AchilUea  Millefolium,  Senecio  Jacohcea,  Carduuspra- 
tensis,  ieontodon  a^tumnale,  Calluna  vulgaris^  very  sparingly ;  E.  Tetra- 
lix,  very  sparingly ;  Jasione  montanaj  Campanula  rotunaifbliaf  Qlaux 
mort^tma,  coating  the  seaward  face  of  the  high  ridges ;  Anagallis  tenella, 
eveiTwhere  in  moist  places  ;  Samolus  Valerandiy  Euphrasia  officinalis, 
rarely  exceeding  half  an  inch  in  height ;  Erythrcea  Centaurium,  Thymus 
8erpyUum,Armeria  maritima  cushioning  the  whole  of  the  upper  surface  of 
the  diffs ;  Plantago  maritima,  P.  Coronopus,  Juncus  hufonius,  Luzula 
campestris,  Carex  flava,  Aira  caryophyllea,  withered ;  Mdica  ccsrulea, 
very  sparingly.    The  paucity  of  grasses  was  remarkable. 


m.  Notice  of  the  Discovery  of  Fucus  distichus,  X.,  at  Duggema,  County 
Clare,  Irdand.     By  Professor  Habvey. 

In  a  letter  to  Dr  Greville,  Professor  Harvey  says : — 
**  In  a  summer  excursion  to  Kilkee,  last  July,  m  company  with  N.  B. 
Ward,  we  found  what  I  take  to  be  the  true  Fucus  distichus  of  LinnsBus. 
I  have  no  authentic  specimen  of  the  Arctic  plant,  nor  have  I  seen  one, 
but  the  specimens  exactly  agree  with  the  description  of  authors,  as  well 
as  with  the  figures,  though  none  of  the  latter  do  this  plant  justice.  I 
enclose  specimens  for  your  herbarium.  Unfortunately  we  were  rather  late 
in  the  season,  and  the  fruit  had  mostly  dropped  on,  leaving  truncated 
brandies.  Some,  however,  were  in  fruit  I  suppose  it  is  in  perfection 
either  in  winter  or  spring,  and  I  mean,  if  I  can  manage  it,  to  visit  the 
station  next  Easter. 

**  It  grows  on  a  remarkable  rock  facing  the  sea,  near  low  water  mark, 
but  rising  much  above  low  water  levelr^ihaX  is  to  say,  the  rock  is  at  the 
outer  edge  of  a  long  reef,  but  rises  above  the  reef  level.  The  fucus  grows 
in  patcMs  on  little  ledges  of  the  perpendicular  side  of  the  rock,  along 
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with  OigarHna  mamUloiOt  &c.  It  has  quite  a  peculiar  atpect  wlieii 
growing.  The  stipes  or  base  of  stem  is  thick  and  rtgid^  and  stands  erect, 
while  the  fronds  are  jost  sufficiently  limber  to  bend  over,  but  not  to  lie 
flat,  so  that  the  patch  looks  like  a  miniature  grove  of  weeping  wiUowo." 

In  the  Uniyersitj  Herbarium  (whieh  now  contains  Dr  Qreyille's  Blgm) 
there  are  speoimens  of  Fucus  distiehua  from  Faroe,  sent  by  Professor 
Homemann,  and  firom  Newfoundland,  sent  bj  Borj  in  1831,  which  i^pear 
to  correspond  with  the  Irish  speoimens. 


rV.  Notice  of  the  Occurrence  of  Sagina  nivalis  (Lindblom),  on  Ben 
Lawera.    By  Professor  Balfoxtb. 

In  October  last,  Mr  J.  T.  Boswell  Syme,  wrote  to  me  in  the  following^ 
terms : — *^  Will  you  be  so  kind  as  to  look  in  your  herbarium  under  AUine 
rubella,  to  see  if  you  hare  got  specimens  of  Sagina  nwali8f  LindbL 
Under  this  name,  I  hare  this  plant  with  the  following  label  from  the 
Edinburgh  Botanical  Society,  '  Alsine  rubella,  Ben  Lawers,  Perthshbo, 
Aug.  25,  1847.  Dr  Balfour.'  I  hare  come  to  the  genus  Sagina  fop 
the  new  edition  of  English  Botany,  and  I  feel  great  doubts  as  to  whether 
or  not  I  should  include  8.  nivalis.  Babington  mentioned  it  in  the  third 
edition  of  his  Manual,  but  omitted  it  from  the  fourth  and  fifth."  On  exa- 
mining the  plants  in  my  herbarium  and  my  duplicates,  I  found  that  three 
specimens  of  Sagina  nivalis  were  fastened  down  on  a  sheet  along  with 
specimens  of  AUine  rubella.  The  specimens  of  the  former  were  put 
together  and  quite  distinct  from  the  latter,  implying  that  I  had  looked 
upon  them  as  peculiar.  They  are  marked  ^  Ben  Lawers,  1847/  and  they 
were  gathered  by  me  on  the  25th  August.  There  were  only  a  few  pupihi 
with  me,  viz.,  Mr  Charles  Murchison,  Mr  F.  J.  Ivory,  Mr  Gilby,lfc 
Hewitson,  Mr  Hugh  Balfour.  Among  my  duplicates  I  could  only  detect 
two  specimens  remaining,  one  of  which  I  sent  to  Professor  Babington. 
I  have  no  doubt  that  there  are  others  which  haye  been  distributed,  as  a 
number  of  duplicates  were  contributed  by  me  to  the  Society.  In  my 
notes  of  the  excursion,  I  refer  to  our  getting  AUine  rubellctf  and  from 
the  indication  given,  I  think  that  1  know  the  particuhir  locality. 
Babington  refers  to  the  plant  as  having  been  gathered  on  Glassmeal,  by 
Mr  Badchouse ;  and  Hooker  and  Arnott,  in  the  eighth  edition  of  their 
**  British  Flora,"  mention  Sagina  nivalis  as  found  in  the  Isle  of  Skye 
and  Clova.  They  say  that  the  plant  is  distinguished  from  S.  subulata, 
by  being  almost  quite  glabrous.  It  is  possible  that  their  plant  may  be  8, 
saxatilis.  The  genera  AUine  and  Sc^na  are  very  nearly  allied.  The 
chief  characters  are  derived  from  the  styles  and  valves  of  the  capsule, 
which  in  AUine  are  usually  three,  while  in  Sagina  they  are  four  or  five. 
In  AUine  rubella  the  sepals  are  distincUy  S-nerved,  whereas  in 
Sagina  nivalis  they  are  obscurely  1-nerved.  By  this  character  the 
plants  can  be  easily  separated. 

I  now  show  the  origmal  specimens  gathered  by  me  on  Ben  Lawers  on 
25th  August  1847. 

The  following  are  the  characters  of  the  plant  as  given  by  Fries : — 
Sagina  nivalis,  Lindbl.  Caulibus  csMpitosis,  foliis  subulatis  muoronatitf 
glabris,  pedunculis  brevibus  strictis,  sepalis  quinque  ovatis  obtusis  mem- 
branaceo-marfidnatis  petala  inteera  vix  sdquantibus.  Lindbl  '*  Bot.  Not.,*' 
1845,  p.  66 ;  Fries,  "  Summa  Veg.  Scand.,"  156 ;  Fries,  "  Nov.  Mant." 
iii.  31 ;  Sagina  intermedia,  Ledebour  **  Flora  Rossica,'*  L  839;  Spergula 
saginoides,  /3.  nivalis^  Lindbl.  in  *•  Phys.  Sallsk.  Tidskr.,"  1838,  p.  128 ; 
Arenaria  ccespitosa,  «  FL  Dan.,"  t.  2289. 

The  plimt  is  found  in  moist  places  of  the  Dovrefeld.    Gathered  by 
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Lindblom  atSpenbaolEen  inKandshd,  aboye  EongsYold,  and  at  Driyelven. 
It  is  a  perennial,  and  flowers  in  August  and  September.  The  disooverer 
of  \AiM  plant  states  that  it  bears  the  same  relation  to  Sagina  saaatilisy 
tKat  Sagina  strieta  bears  to  8.  procumhens.  The  species  exhibits  two 
fbrmfi,  one  congested  and  erect,  the  other  lax,  with  elongated  procumbent 
stalks.  The  petals  are  entire,  while  in  Sagina  saxatilis  they  are  slightly 
emarginate. 

Sabington  states  that  he  has  specimens  from  Fries  in  his  Herb.  Norm. 
(xiL  51)  gathered  by  Blytt  in  the  Dovrefeld  in  Norway.  He  also  says : 
'*  It  is  to  be  remarked  that  Blytt  finds  it  in  Norway,  Fenzl  has  it  from  the 
extreme  north-east  of  Siberia,  and  Flora  Danica  from  Greenland." 


V.  Bemarks  on  the  Sexuai  Changes  in  the  Infloresence  of 
Zea  Mays.     By  Mr  John  Scott. 

The  florets  of  the  Indian  com,  Zea  MaySy  as  is  well 
known,  are  unisexual,  and  so  placed  that  the  male  florets 
form  a  terminal  panicle,  or  raceme,  and  the  females  in- 
ferior lateral  spikes.  In  the  male  panicle  the  spikelets 
are  two-flowered ;  both  florets  perfect  and  characterised  by 
two  glumes,  two  squamulae,  and  three  stamens*  In  the 
female  spike,  the  spikelets  are  also  two-flowered,  but  in  this 
case  the  inferior  floret  is  neuter ;  two  palesB  alone  being 
developed,  the  superior  fertile,  and  possessing  two  or  three 
paleae,  an  oblique,  sessile  ovary,  and  a  long  compressed 
style,  bifid,  and  pubescent  at  the  apex. 

In  the  abnormal  specimens  which  I  now  submit  to  the 
Society,  the  male  and  female  florets,  in  place  of  being 
arranged  as  above,  on  distinct  axes  of  the  plant,  occur 
more  or  less  irregularly  on  a  single  axis.  Thus,  in  specimen 
No.  1,  we  have  a  female  monoicoue  spike ;  i.  e.  a  female 
spike,  producing  both  male  and  female  florets.  In  this 
case  the  basal  portion  of  the  spike  is  normal,  presenting 
several  circles  of  the  perfect  grain ;  the  upper  and  major 
portion  of  the  spike,  on  the  other  hand,  has  every  floret 
converted  into  the  male  form  ;  each  spikelet,  be  it  observed, 
producing  ttoo  perfect  nude  florets.  In  other  cases,  how- 
ever, the  upper  portion  of  the  spike  retains  its  feminine 
character,  while  the  basal  portion  assumes  the  male ;  or 
again,  we  may  have  an  irregular  intermixture  of  male  and 
female  florets  over  the  whole  spike. 

The  metamorphosis  of  the  female  into  the  male  floret  is 
not,  however,  always  complete,  and  this  is  more  especially 
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so  in  such  cases  as  the  latter,  where  there  is  no  definite 
arrangement  of  the  male  and  female  floret  From  the 
special  theoretical  interest  now  attached  to  these  imperfectly 
metamorphosed  florets,  in  their  association  with  others 
perfectly  metamorphosed,  I  will  here  describe  one  or  two 
of  the  most  instructive  which  have  come  under  my  observa- 
tion. Ftrsty  In  the  superior  floret  of  a  female  spikelet,  the 
style  was  abortive,  ovary  rudimentary,  squamulse  developed 
(though  smaller  than  those  of  a  normal  ma2e  floret),  glumes 
lanceolate-acuminate ;  in  the  inferior  floret  the  stamens, 
squamulsB,  and  glumes  were  perfectly  developed;  so  that 
the  normally  netUer  floret  of  the  female  spikelet  was  in  this 
case  converted  into  &  perfect  male  ;  whereas  a  very  imper- 
fect metamorphosis  has  been  effected  in  the  case  of  the 
fertile  female  floret.  Again,  second,  in  another  spikelet, 
from  a  female  spike,  I  found  the  superior  floret  presenting 
all  the  characteristics  of  the  normal  male  floret ;  while  the 
inferior  (though  still  retaining  its  neutrality  of  function) 
— stamens  and  pistils  being  alike  abortive — presented  by  a 
pair  of  lanceolate  acuminate  glumes,  and  two  minute  cuneate 
squamulae,  an  evident  tendency  to  assume  the  male  form  also. 
If  we  now  turn  to  an  examination  of  the  male  panicles, 
we  are  at  once  struck  with  the  rare  occurrence  of  the  mo- 
noicous  structure  in  them,  as  compared  with  the  occurrence 
of  such  a  structure  in  the  female  spikes.  Somehow — and 
it  is  difficult  to  understand  why  it  should  be  so— the  female 
organs  in  this  instance,  as  indeed  in  most  other  unisexual 
plants,  are  much  less  prone  to  become  developed  in  the 
male  flowers  than  are  the  male  organs  in  the  female  flowers.* 

*  May  we  not  regard  this  as  probably  indicatiye  of  those  homological  dis- 
tinctions between  the  male  and  female  organs  of  plants,  insisted  upon  by 
Schleiden  and  Endlicher,  at  least  as  modified  by  Dr  Dickson,  in  his  interesting 
paper  "  On  the  Nature  of  the  Cormophyte."  ( Vide  Society's  Transactions, 
yol.  yi.  p.  96.)  Dr  Dickson  there  states,  that  he  is  "  inclined  to  belieye  that 
there'  exist  in  reality  two  modes  of  placentation,  the  one  where  the  oynles 
are  produced  by  a  process  of  gemmation  from  the  carpellary  leaves  (parietal)  ; 
the  other,  where  the  OYules  spring  from  the  prolonged  floral  axis  (central). 
In  this  modified  sense,  then,  a  strong  argument  against  the  Schleidonian 
theory  of  placentation  is  completely  neutrsdised.  I  refer  to  the  invene  oon- 
yertibility  of  male  and  female  organs  in  certain  plants.  For  example,  in  the 
willows,  we  have  some  excellent  illustrations  in  the  Society's  Transactions. 
Thus,  in  vol.  i  page  118,  the  Rev.  J.  E.  Leefe  has  illustrated  the  gradual 
modifications  of  the  pistillary  into  staminal  organs  in  the  Salix  Cc^orta  ;  while 
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On  this  account,  then,  I  trust  the  Society  will  bear  with 
me  while  I  briefly  attempt  to  describe  the  few  male  monoi- 
cous  panicles,  which  I  have  been  fortunate  enough  to  ob- 
tain ;  they  are  as  follows : — 

Firsts  In  specimen  No.  2, — a  terminal  panicle,— the  pri- 
mary axis  bears  male  and  female  florets ;  the  florets  of 
the  former  are  perfect  in  the  upper  portion  of  the  axis, 
which  they  exclusively  cover,  but  in  the  lower  portion, 
where  they  approach  the  female  florets,  the  superior  floret 
in  the  majority  of  the  spikelets  is  alone  perfect ;  while 
in  the  inferior  floret  the  stamens  occur  in  a  more  or  less 
rudimentary  condition.  The  female  florets  of  the  primary 
axis  are  aU  imperfect^  the  ovary  existing  in  a  rudimentaiy 
form,  and  the  stamens  utterly  aborted  in  the  superior 
florets;  whereas,  in  the  inferior  florets  of  the  spike- 
lets,  staminal  and  pistillary  organs  are  similarly  aborted. 
Again,  in  the  arrangement  of  the  male  and  female  florets 
in  the  secondary  axes,  a  similar  plan  is  observed  to  that  of 
the  primary  axis  ;  the  female  florets  occupying  their  basal 
portions,  but  in  several  instances  perfectly  developed,  the 
upper  portions  being  covered  with  perfect  male  spikelets. 

Secondly^  In  specimen  No.  3, — a  terminal  panicle, — we 
have  a  very  irregular  intermixture  of  perfect  and  imperfect 
male  and  female  florets,  along  with  several  structurally  her- 
maphrodite  florets.  Generally  speaking,  however,  in  this 
specimen,  as  in  No.  2,  the  upper  portions  of  both  primary  and 
secondary  axes  still  retain  their  normal-male-sexual  charac- 
teristics, and  the  basal  portions  assuming  the  female  charac- 
ters. By  a  careful  examination,  however,  I  have  detected 
several  structural  peculiarities  in  certain  florets  of  the  latter 
part,  to  which  I  am  inclined  to  attribute  a  highly  important 
theoretical  signiflcation,  as  will  be  seen  subsequently.     The 

Mr  Lowe,  vol.  ▼.  p.  118,  has  giyen  ub,  vice  versa,  aU  the  conceivable  intenne- 
diate  stages  in  the  transformations  of  the  staminal  into  the  pistillary  organs 
in  Saliz  Andereomanm,  Now,  as  these  cases  of  the  willows  naturally  come 
nnder  the  division  assumed  to  possess  a  parietal  plaeentation,  their  evidently 
disproving  tendencies  are  utterly  invalidated.  And  thus,  even  in  view  of 
such  anomalons  occurrences,  we  may  justifiably  reiterate  the  above  sugges- 
ttoQ,  as  to  the  difference  in  the  ifweree  convertibility  of  the  male  and  female 
oigaDe,  in  at  least  the  case  of  the  maize,  where  the  floral  axis,  as  terminal 
ihoot,  undistinguishable  in  the  cavity  of  the  germen  as  a  special  organ,  bears 
a  single  seed-bud  (Schleiden's  "  Principles  of  Botany,"  p.  886),  and  is  thus 
referriUe  to  the  division  characterised  by  a  central  placentation. 
TRANS.  BOX,  SOC,  YOL.  YIII.  H 
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following  are  the  most  instructive  : — First,  In  the  superior 
floret  of  a  spikelet,  presenting  the  broad  glumes  and  paleae  of 
the  female  florets,  I  found  a  rudimentary  hypogynous  stamen  ; 
while  in  the  inferior  fljoret  the  glumes  were  (wofeZy-lanceo- 
late,  squamulae  as  usual  in  normal  male  florets,  stamens 
developed,  but  destitute  otpoUen.  Second  spikelet ;  glumes 
of  superior  floret  &roac22^-lanceolate,  squamulsB  cuneate,  ob- 
liquely truncate,  larger  than  those  characteristic  of  the  male 
florets,  ovary  and  style  incipient,  as  in  the  above ;  but  in 
this  case  I  found  tuH>  rudimentary  stamens^  one  consisting 
of  the  filament  alone,  the  other  of  the  filament  and  a  pel- 
lucid rudimentary  anther,  presenting  the  appearance  of  a 
glandular  hair ;  the  only  modification  the  inferior  floret  of 
this  spikelet  had  undergone  from  its  normal  male  condition, 
was  the  non-development  of  the  pollen,  the  anther-cases 
being  quite  empty.  Third  spikelet ;  glumes  of  superior  floret 
ovafeiy-lanceolate,  squamul©  cuneate,  minute,  anthers  des- 
titute of  pollen  ;  inferior  floret  functionally  a  perfect  male, 
glumes  ftroadZy-lanceolate,  squamulaB  as  usual  in  male 
florets,  anthers  containing  poUen. 

These,  then,  are  the  more  interesting  peculiarities  which 
I  have  observed  in  the  structure  of  the  florets  in  the  above 
panicle ;  and  there  is  just  one  other  point  in  connection 
with  it  to  which  I  will  here  specially  direct  attention, — 
namely,  the  remarkable  irregularity  observed  in  the  relative 
arrangement  of  the  male  and  female  florets.  The  most 
striking  case  is  presented  by  one  of  the  secondary  axes ;  the 
florets  in  its  basal  portion  are  nearly  all  converted  into 
more  or  less  perfect  \/mafefi,  whilst  those  above  retain  in 
like  manner  the  male  characteristics.  Associated  with  the 
latter,  however,  and  near  the  upper  extremity  of  the  axis, 
two  solitary  female  florets  are  at  once  observable  by  their 
prominently  developed  grains.  On  examination  of  the 
spikelets  bearing  these,  I  find  that  the  female  morpho- 
genesis is  complete,  the  superior  floret  alone  fertile,  the 
inferior  neuter.  This  individual  isolation  of  the  florets, 
occurring  as  they  do  in  distinct  parts  of  the  axis,  and  sur- 
rounded by  normal  male  florets,  and  perfect  metamorphosis, 
excellently  illustrates  the  occasional  independence  of  such 
phenomena  on  mere  physical  conditions.* 
*  Dr  Lindley  in  treating  on  the  changes  of  sex  under  the  influence  of  ex- 
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Thirdh/y  In  specimen  No.  4 — a  terminal  panicle — a  some- 
what different  arrangement  is  observed  to  that  which  we 
have  seen  followed  in  specimens  Nos.  2  and  3.  In  the 
latter  two,  the  basal  portions  of  the  axes  produce  female 
florets,  and  the  upper  male ;  whereas  in  the  former,  No.  4 
specimen,  the  opposite  of  this  occurs,  namely,  the  upper 
portions  of  primary  and  secondary  axes  converted  into  com- 
pact spikes  of  female  florets,  while  the  lower  portions, 
retaining  their  normal  characters,  continue  to  produce  the 
racemose  male  spikelets.  In  the  majority  of  the  secondary 
axes,  however,  the  basal  spikelets  are  nearly  all  aborted ; 
whereas  this  portion  of  the  primary  axis  is  covered  with 
perfect  male  spikelets,  which,  as, they  extend  upwards,  are 
abruptly  metamorphosed  into  a  short  terminal  spike  of 
female  florets.  These,  like  those  on  the  secondary  axes, 
are  all  very  imperfect,  the  ovary  and  style  existing  in  a 
more  or  less  rudimentary  condition,  and  occasionally  pre- 
senting the  rudiments  of  one  or  two  hypogynous  stamens. 

Hitherto  our  remarks  have  been  chiefly  confined  to  a 
mere  description  of  the  sexual  metamorphoses  in  the  florets 
of  maize,  though  I  have  more  than  once  alluded  to  their 
possible  connection  with,  and  elucidation  of,  certain  highly 
important  points  in  theoretical  natural  science.  For  the 
sake  of  clearness  in  the  exposition  of  the  theoretical  bear- 
ings of  these  metamorphoses,  I  will  now  give  a  brief  resume 
of  the  foregoing  illustrations.  First,  then,  we  have  stated 
that  the  inflorescence  is  normally  unisexual — the  female 

temal  causes  {Introduction  to  Botany,  yol.  ii.  4th  ed.  p.  80),  states  **that 
Mr  Knight  long  ago  showed  that  a  high  temperature  favoured  the  deyelop- 
ment  of  male  flowers,  and  a  low  one  that  of  female ;  *'  furthermore,  that  this 
eminent  horticulturist  **  entertained  little  doubt  that  the  same  fruit-stalks 
might  be  made  to  support  either  male  or  female  flowers  in  obedience  to  ex- 
ternal causes."  Dr  Lindley  illustrates  these  conclusions  by  experiments  on 
Water-melons  and  cucumbers.  From  personal  observations,  however,  on 
several  monoicous  plants,  I  cannot  think  that  these  influences  are  at  all 
definite  as  to  their  influence  on  sex  produced.  The  above  laws  are  still  less 
applicable  to  dioicous  plants;  and  certainly,  upon  any  theory  of  special 
creation  ;  on  a  subjective  consideration  of  the  vegetable  individual,  I  fail  to  see 
why  they  should  not  be  equally  potent  in  the  one  case  as  in  the  other.  Such 
cases  as  those  above  noticed  in  the  maize,  in  which  coUateral  florets  assume 
distinct  sexual  characteristics,  induce  me  to  believe  that  in  general  the  in- 
fluence of  physical  condition  on  the  change  of  sex  is  subordinate  to  certain 
innate,  specific,  formative  qualities ;  in  short,  an  inherited  tendency  to  pro- 
duce the  characters  in  question. 
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florets  borne  on  inferior  lateral  spikes,  the  male  on  tertninal 
racemes  or  panicles.    Oar  illustrations,  however,  show  that 
these  structural  arrangements  undergo  important  modlficar- 
tions.     Thus,  we  have  first  the  female  spikes  assuming  a 
monoicous  structure,  and  this  without  any  regard  what- 
ever to  the  relative  axial  arrangement  of  th6  male  and 
female  florets  ;  the  same  part  on  distinct  axes  indifferently 
producing  perfect  and  imperfect  male  or  female  florets,  as 
well  as  collateral  mixtures  of  both ;  showing  us  most  con- 
clusively, their  morphogenetic  independence  of  the  mere 
external  conditions  of  life.     Again,  individual  florets   of 
these  female  spikes  present  themselves  with  a  structure 
intermediate  between  that  of  the  perfect  male  and  female  ; 
and  then  manifest  a  most  interesting  and  instructive  co- 
related  order  in  the  development  of  their  organs.     Thus 
the  superior  and  normally  fertile  floret  of  a  spikelet  with 
abortive  style   and  rudimentary  ovary,  had  assumed  the 
characteristic  squamulae   and  glumes  of  the  male  floret; 
while  the  normally  neuter  floret  had  assumed  in  toto  the 
male  characteristic. 

In  the  terminal  male  panicles,  with  a  similar  series  of 
changes  to  those  which  we  have  noticed  in  the  female 
spikes,  there  are  also  the  important  additional  illustrations 
of  structurally  hermaphrodite  florets.*  Thus,  in  one  of  the 
spikelets  we  had  a  superior  floret  with  incipient  ovary  and 
style,  a  rudimentary  stamen,  and  the  characteristic  paless 
and  glumes  of  a  normal  female  floret ;  while  the  inferior 
floret  differed  from  a  normal  male  only  in  its  broader  and 
shorter  glumes,  and  barren  stamens.  Again,  in  the  superior 
floret  of  another  male  spikelet,  with  glumes  somewhat  inter- 
mediate between  those  of  the  normal  male  and  female 
florets,  we  noticed  an  incipient  ovary  and  style,  and  two 
rudimentary  stamens ;  while  the  inferior  floret  of  the  same 
spikelet  retained  its  male  characteristics. 

What  now  are  we  to  say  as  to  the  cause  of  these  changes  ? 

*  I  may  state,  that  although  I  have  failed  in  illastrating  structural  herma- 
phroditism in  the  female  spikes,  cases  are  already  recorded.  G.  F.  Gartner, 
in  his  "  Beitrage  zur  Kenntniss  der  Befruchtung,"  notices  the  occurrence  of 
solitary  stamens  in  the  female  florets  of  Zea  Mays ;  he  also  states  that  he  has 
obserred  in  the  conversions  of  male  into  female  florets,  a  solitary  stamen 
associated  with  the  pistillary  organ  of  the  latter. 
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We  see  the  unisexual  florets  of  the  maize  not  only  under- 
going inverse  metamorphoses,  t.e.,  the  male  converted 
into  female  florets,  and  the  female  into  male  florets,  but 
also  aasuming  every  conceivable  intermediate  stage  between 
these  and  a  structural  hermaphroditism.  Now,  it  is  well 
known  that  similar  sexual  changes  occur  in — at  least  the 
female  florets — many  other  monoicous  and  dioicous  plants  ; 
e.g.^  in  the  Melandryv/nh  prcetense^  and  the  Lychnis  dioica^ 
the  female  flowers  occasionally  become  bisexual  by  the 
development  of  the  stamens.  I  may  also  state  that  I  have 
observed  bisexual  (female)  flowers  on  the  LittoreUa  Icumstrts^ 
Bryonia  dtoica,  and  Ricinvs  communis* 

Seeing,  then,  that  unisexual  flowers  undergo  such  serial 
transformations  in  their  sexual  characteristics,  we,  on  the 
ordinary  theory  of  creation — t.  e.,  assuming  species  as  the 
original  units — might  justly  expect  a  similar  series  of  changes 
in  the  characteristics  of  bisexual  flowers.  This,  however, 
as  is  well  known,  is  not  the  case ;  no  instance  can  be 
adduced  of  a  bisexual  species  undergoing  sexual  metamor- 
phoses similar  to  those  above  described  in  the  unisexual 
maize.  Moreover,  supposing  that  the  sexual  characters  of 
hermaphrodite  plants  had  exhibited  masquerading  ten- 
dencies similar  to  those  of  unisexual  plants,  it  is  at  once 
evident,  that,  upon  any  theory  of  special  creation,  the  cause 
of  such  changes  in  either  case  is  equally  unintelligible.  On 
the  other  hand,  if,  with  Mr  Darwin,  we  believe  that  species 
are  the  modified  descendants  of  previously  existing  species, 
these  phenomena  are  no  longer  enigmatical,  but  clearly  the 
results  of  definite  and  well-known  laws.  I  need  only  refer 
to  Mr  Darwin's  interesting  papers  on  the  distinct  sexual 
forms  of  the  dimorphic  species  of  Primulas  and  Linums, 
"  Jour.  Linn.  Soc,"  vol.  vi.  p.  77,  and  vol.  vii.  p.  69,  by 
way  of  illustrating,  as  has  been  remarked,  "  the  possibility 
of  a  plant  becoming  dioicous  by  slow  degrees."  Now,  if 
we  reflect  on  this  dimorphism  of  the  Primulas  and  Linums, 
those  differences  in  the  variability  of  the  unisexual,  re- 
latively to  the  bisexual  flowers,  are,  I  believe,  readily  expli- 
cable on  the  supposition  that  the  latter — i.e.,  the  herma- 

*  I  wUl  not  here  enter  on  details  as  to  the  occurrence  of  the  above,  as  I 
hope  at  some  future  time  to  lay  them  before  the  Society  in  a  notice  of  my 
obsenrations  and  experiments  on  the  subject  of  Veg^abU  ParthenogenetU. 
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phrodite  structure,  as  Professor  A.  Gray  has  maintained — 
vide  "  Sill.  Amer.  Jour./'  vol.  xxxiv. — "  is  the  normal  or 
primary  condition  of  flowers."  In  fine,  then,  in  accordance 
with  the  theory  of  modification  with  descent,  I,  inferentially 
guided  by  that  principle  of  reversion  to  type  so  much 
insisted  upon  by  those  opposed  to  derivative  hypotheses, 
]ook  confidently  at  such  sexual  changes  as  those  above 
described,  as  retrogressive  tracings  of  the  graduated  modi- 
fications by  which  an  original  hermaphrodite  progenitor 
gave  rise  to  a  monoicous  offspring. 


VI.  On  the  Cultivation  of  the  Quiniferous  (Hnchona  in  British  Sikhim, 
By  Dr  Thomas  Anderson,  Superintendent  of  the  Botanic  Garden, 
Galcatta. 

Th4  cultivation  of  Cinchona  at  Daijeeling,  has  been  carried  on  success- 
fully. The  following  is  a  return  of  the  Cinchona  plant  in  the  nnrseries 
at  that  place,  on  the  15th  June  1863  :— 

Cincfuma  suoorubra, 1024 

C.  Catisayaf 53 

C.  ojicinalis^ 573 

O.  micranthaf 695 

Cpahudiana, 2275 

Total,        .        4620 

The  cultivation  of  Cinchona  at  Darjeeling  was  attended  with  verj 
great  difficulties  at  first ;  but  these  have  now  been  overcome,  and  there  is 
every  reason  to  believe  that  the  plantation  will  be  successful. 

In  the  commencement  of  June  1863, 1  supplied  Dr  Simpon,  the  Euro- 
pean Civil  surgeon  of  Darjeeling,  with  about  two  lbs.  of  fresh  leaves  of  each 
of  the  following  species  :  0.  succiruhraf  C,  oMcinalia^  and  0,  micrantha. 
Decoctions  prepared  with  water  slightly  acidulated  with  sulphuric  acid, 
were  very  bitter,  and  three  patients  suffering  from  well-marked  inter- 
mittent fever  were  cured  by  the  administration  of  these  preparations  alone. 
Towards  the  end  of  June  Dr  Simpson  and  I  endeavoured  to  examine 
chemically  the  nature  of  the  leaves  of  Cinchona  iucdruhra^  and  detected 
quinine  in  them. 


VII.  On  the  Cultitxition  of  Tea  in  India,     By  William  Jambson,  Esq., 
Surgeon-Major,  Superintendent  of  the  Botanic  Garden,  Sahamnpore. 

In  a  former  communication  I  estimated  the  quantity  of  waste  and  other 
lands  fitted  for  cultivation  with  Tea,  thro^hout  the  Kohbtan  of  the 
North- Western  Provinces,  and  Punjab,  and  Dhoons,  and  showed  that  by 
them  the  enormous  quantity  of  385,000,000  lbs.  might  be  there  raised. 
But  in  this  estimate  I  excluded  the  Kohistan  of  Huzarah  and  Rawul 
Pindee,  of  Cashmere,  Jummoo,  and  the  protected  Seikh  States.  The  fol- 
lowing estimate  of  the  yield  of  the  British  territory  is  nearer  the  mark, 
and  as  a  general  return  when  in  full  bearing,  100  lbs.  per  acre  may  be 
given  : — 
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Acres. 

100  IbB.  per  Aero 

20,000 

2,000,000 

35,000 

3,500,000 

35,000 

3,500,000 

40,000 

4,000,000 

10,000 

1,000,000 

10,000 

1,000,000 

100,000 

10,000,000 

180,000 

18,000,000 

3,500,000 

350,000,000 

3,930,000 

393,000,000 

KobUtan  of  Rawul  Pindee  and 

Huzarah, 
Kangra  Valley, 
Kazloo,    . 
Monndee,  &c.. 
Protected  Hill  States, 
Jonsar  Bawer, 
Dehra  Dhoon,  . 
Western  Gurhwal    . 
Kuinaon, 


— a  quantity  nearly  equal  to  the  whole  export  trade  of  China,  and  with  high 
caltiyation  the  figures  might  easily  be  doubled,  and  thus  not  only  allow 
an  immense  quantity  for  the  consumption  of  the  Indian  community,  but 
at  the  same  time  afford  a  vast  supply  for  export  to  other  countries. 

In  February  last,  at  the  request  of  the  Lieutenant-Governor  of  the 
Punjab,  I  proceeded  to  the  Kohistan  of  the  Rawul  Pindee  Districts  and 
Huzarah,  there  to  establish  the  Tea  plant,  which  has  been  most  success- 
fdlly  done — the  plants  removed  from  the  Kangra  Plantations,  and  trans- 
planted at  Seelah,  now  growing  with  vigour. 

It  is  no  longer  an  experimental  Tea  cultivation  in  the  North- Western 
Provinces,  it  having  passed  from  experiment  to  fact.  It  has  been  proved 
hy  data  which  cannot  be  gainsaid,  that  the  cultivation  of  the  Tea  can 
be  profitably  conducted ;  that  the  Tea  prepared  is  admirably  fitted  for 
the  Home  and  Indian  markets ;  and  that,  if  properly  conducted  and 
backed  by  capital,  the  undertaking  presents  a  safe  and  profitable  invest- 
ment. 


Vm.  On  some  Economic  FlanU  of  India.     By  Dr  Hugh  F.  C. 
Cleohobn. 

1.  The  Box  Tree  (JB%txuB  sempervirens), — This  tree,  grown  at  Eoolor, 
lias  been  tested  by  Dr  Alex.  Hunter,  at  the  Madras  School  of  Arts,  and 
the  wood  is  found  valuable  for  engraving. 

In  Mr  M*Leod*s  arboretum  at  Dhurmsalla  the  tree  grows  well.  The 
arboretum  contains  many  introduced  Himalayan  trees  of  peat  interest, 
as  well  as  many  European  fruit  trees  adapted  to  this  hill  station.  It 
is,  perhaps,  the  only  collection  of  indigenous  alpine  trees  in  the  Punjab, 
the  nearest  to  it  being  that  of  Mr  Berkeley  at  Kotghur.  I  hope  the 
d^  is  not  far  distant  when  the  Punjab  Agri-Horticultural  Society 
wfll  have  a  hill  garden  associated  with  it  at  one  of  the  sanitaria  of  the 
province. 

The  Himalayan  box  appears  to  be  identical  with,  the  tree  common  all 
over  South  Europe,  firom  Gibraltar  to  Constantinople,  and  extending  into 
Persia.  It  is  found  chiefly  in  valleys  at  an  elevation  of  3000  to  6000  feet. 
I  have  met  with  it  from  Mount  Tila,  near  Jhelum,  to  Wangtu  bridge  on 
the  Sutlej.  It  is  variable  in  size,  being  prenerally  7  to  8  feet  high,  and 
the  stem  only  a  few  inches  thick,  but  attaining  sometimes  a  height  of  15 
to  17  feet,  as  at  Mannikam  in  KuUu,  and  a  girth  of  22  inches  as  a  maxi- 
mum. The  wood  of  the  smaller  trees  is  often  the  best  for  the  turner  and 
wood-engraver.  It  is  made  into  little  boxes  by  the  villagers  for  holding 
ghee,  honey,  snuff,  and  tinder.  At  the  medical  stores  in  Sealkote  it  is 
turned  into  pill-boxes,  and  it  appears  to  be  adapted  for  plugs,  trenails, 


Digitized  by 


Google 


64    Dr  H.  C.  Cleghorn  on  some  Economic  Plants  of  India, 

and  wedges.  The  wood  is  veir  heainr>  and  does  not  float ;  it  is  liable  to 
split  in  the  hot  weather,  and  snould  be  seasoned,  and  then  stored  under 
coTer. 

2.  The  Olive,  Zaitoon,  which  has  also  been  tested  for  wood-engraving 
at  the  Madras  School  of  Arts,  is  another  plant  of  the  Mediterranean  flora, 
which  ranges  from  the  coast  of  the  Levant  to  the  Himalava.  It  varies  a 
ffood  deal  in  the  shape  of  its  leaves  and  in  the  amount  of  ferroginesoenoey 
hence  the  sjnon/ms  cuspidata  and  ferruginea,  but  it  does  not  appear 
to  differ  specifically  from  the  Olea  europcea  (Mount  of  Olives),  the  em- 
blem of  peace  and  plenty.  The  finest  specimens  I  have  seen  are  in  the 
Kaghan  and  Peshawur  valleys,  where  the  fruit  resembles  that  of  rockj 
sites  in  Palestine  or  Gibraltar.  The  wood  is  much  used  for  combs  and 
beads — and  is  found  to  answer  for  the  teeth  of  wheels  at  the  Madhopore 
workshops. 

3.  Urtica  heterophylla^  a  land  of  Indian  nettle,  is  plentiful  in  Simla, 
having  followed  man  to  the  summit  of  Jako,  attracted  by  moisture  to 
an  elevation  unusual  for  any  member  of  the  family.  It  is  found  within 
the  stations  of  Dalhousie  and  Dharmsalla,  and  at  many  intermediate 
points.  The  quantity  is  surprising  wherever  the  soil  has  become  nitro> 
genous  by  the  encamping  of  cattle.  The  growth  at  this  season  (July)  also 
is  luxuriant  in  shadv  ravines  near  houses,  where  there  is  abundance  of 
black  mould;  but  the  sting  being  virulent,  the  plants  are  habituallj 
cut  down  as  a  nuisance,  both  by  private  persons  and  municipal  com- 
mittees. 

There  are  other  plants  of  the  nettle  tribe,  particularly  the  Boehmeria 
salicifolia,  "  siharn,  used  for  making  ropes  (to  which  attention  has  been 
directed  by  Dr  Jameson) ;  this  plant  does  not  sting,  and  is  abundant  at 
low  elevations.  The  produce  of  this  might  be  turned  to  good  account, 
though  not  yet  recognised  as  merchantable  fibre. 

4.  Cultivation  of  Bamboo, — Mr  M'Leod,  Financial  Commissioner  in  the 
Punjab,  writes  thus  to  the  Commissioners  of  Umballa  and  JuUundhur : — 

'*  As  it  is  desired  to  extend  the  growth  of  the  bamboo  as  widely  as 
possible  throughout  the  Punjab,  and  some  of  the  districts  of  your  division 
possess  them  in  greater  or  less  abundance,  I  have  to  request  that  you  will 
ascertain  whether  any  of  the  four  following  varieties  have  borne  seed 
during  the  present  year,  and  inform  me  of  the  result  of  your  inquiries  : — 

1.  The  hollow  Bamboo  of  the  plains. 

2.  Solid  Bamboo  of  the  lower  hills,  of  which  spear  handles  and  dubs 
are  usually  made. 

3.  The  Nirgali  or  small  Bamboo  of  the  hills,  growing  at  elevations 
from  5  to  8000  feet. 

4:.  The  Garoo,  or  still  smaller  hill  Bamboo,  growing  at  higher  eleva- 
tions, probably  up  to  12,000  feet. 

'*  It  would  be  interesting  also  to  ascertain,  if  possible,  from  the  neople, 
the  intervals  which  lapse  between  the  seasons  or  flowering  of  the  several 
varieties — a  point  on  which  the  more  observant  might  readily  furnish 
information,  as,  afler  flowering  and  yielding  seed,  the  entire  tract  of 
bamboo  which  has  seeded,  simultaneously  dries  up  and  perishes,  fresh 
plantations  springing  up  from  the  seeds  which  have  been  scattered  by 
the  old  stock. 


IX.  Dr  Alex.  Hunter,  Secretary  of  the  Agri-Horticultural  Society  of 
Madras,  transmitted  reports  as  to  the  cultivation  of  Peruvian  cotton  at 
Chingleput  by  Dr  Shortt,  and  in  the  Eistna  District  by  Mr  £.  B.  Foord. 
Both  reports  are  satisfactory.  The  following  is  a  statement  which  he  also 
transmitted :— . 


Digitized  by 


Google 


Dr  A.  Hunter  on  the  Cultivation  of  Peruvian  Cotton.    65 


St4Uefnent  showing  the  Qu€mtity  of  Cotton  carried  on  the  Madras 
Railway  in  the  Tears  1861-62  up  to  June  1863. 


1861. 

1862. 

1868. 

iDdiao 

Indian 

Indian 

Maunds, 

or 

Maunds,  or 

Mannds,  or 

82  2-7  lbs. 

82  2-7  lbs. 

82  2-7  lbs. 

Janiiary, 

6,846 

10 

694 

0 

7,886 

10 

February, 

10,519 

10 

3,535 

30 

10,305 

Maroh,    .... 

6,134 

15 

3,346 

10 

4,471 

30 

AprU,     .... 
May,       .... 

1,390 

30 

5,466 

30 

18,597 

30 

3,046 

20 

21,795 

10 

50,500 

20 

June,      .... 

7,238 

30 

17,4.'>7 

10 

71,193 

18 

35,175 

35 

52,295 

10 

157,954 

28 

Ijuly,      .... 

8,174 

20 

29,499 

20 

... 

An^st, .... 

6,357 

20 

20,881 

0 

... 

September,     . 

3.721 

30 

24,979 

10 

... 

October, 

5,043 

30 

14,173 

0 

NoYember,     . 

6,836 

20 

16,157 

30 

December, 

Total, 
Arerage  per  month  in  the  let 

12,607 

20 

17,151 

20 

... 

77,917 

15 

174,637 

10 

175,9.54 

28 

6  months,   . 

5,862 

25 

8,715 

35 

26,325 

31 

Ayerage  per  month  in  the 

year.  .... 

6,493 

4 

14,355 

4 

26,325 

31 

Table  showing 

the  Monthly  Eseport  of  Cotton  from  Madras,  and  its 

Ojfieial  Value  from  1860  to  1863. 

I860. 

1861. 

1862. 

1868. 

Qiuntity. 

Valae. 

Qtutntity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Cwt 

Ra. 

Cwf. 

Ra. 

Cwt, 

Rs. 

Cwt. 

Rs. 

Jannary, 

4,973 

82,154 

11,162 

1,52.904 

10^40 

2.09.191 

7,312 

3.35,655 

FebraaiT, 

6,605 

1,02,290 

26,439 

3,63,764 

9,096 

137.300 

24,i8o 

11.96  878 

Mareh,  . 

7,499 

1,09,380 

6,035 

89,637 

12.820 

2,62381 

25.780 

12,68365 

April.     . 

10.501 

1,66,235 

6,748 

1.30,242 

7,430 

130,941 

12.755 

6,44,705 

May,.    . 

6.010 

78,106 

114247 

1,68,666 

17.433 

3.89,017 

2(5.260 

14,36,706 

jQiia,      . 

1,663 

25,132 

20.113 

3.12,498 

16 

830,629 

55,875 

31,00,256 

Joiy,.   . 

6,829 

1,04,696 

16,628 

2,61,887 

14 

9.46,471 

75,269 

43,03,488 

AngMt,. 

21.246 

3,22,288 

21,061 

3,40,869 

62 

1634,116 

... 

September, 

4,661 

69.988 

6,760 

96,312 

62 

18.69,665 

... 

Ookober, 

19,003 

2,66,371 

6391 

1,17,888 

49 

236.6G0 

... 

November, 

11.961 

1,48,934 

7,615 

1,44,850 

64 

6,12,605 

... 

Deoember, 

6,992 

1,01,464 

2,316 

46,747 

44 

3,28,133 

... 

105,C33 

15,76,027 

140,404 

22,05,134 

2,41,629 

8236,498 

... 

... 

Dr  Hunter  also  reports  that  the  American  Saw  Gin  for  cleaning  cotton 
hat  been  introduced  with  great  suocets. 

TBANS.  BOX.  SOC,  VOL.  VIII.  1 
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X.  Extract  of  Letter  from  William  Jambson,  Esq.,  Surgeon-Mi^r, 
Saharunpore,  to  Professor  Balfour,  July  9, 1863. 

I  send  two  small  packets  of  seeds. 

1.  Seeds  of  the  Folel  or  Pbulwab  {Bassia  lutyracea)  which  is  now  just 
ripening  here.  From  the  seeds  of  this  tree  a  kind  of  butter  is  extracted 
which  is  yalaable  in  rheumatism.  It  is  used  in  lamps,  and  as  it  gi^es  a 
fine  inodorous  light,  it  is  prized  for  night-lights.  The  tree  grows  to  a 
height  of  from  30  to  40  feet,  flowers  in  October,  and  ripens  its  seeds  in 
July.  It  was  supposed  to  be  confined  to  Eastern  Kumaon  and  Nepal^ 
but  this  is  a  mistake,  as  it  is  common  at  Bhimtal,  where  I  have  an  exten> 
sive  tea-plantation.  Bhimtal  is  ten  miles  from  the  plains  and  twelve 
from  the  Sanatarium  at  Nynee  Tal.  The  Folel  or  Phulwah  is  met  with 
growing  at  altitudes  of  from  4000  to  4500  feet.  It  will  do  well  therefore 
in  your  green-houses,  but  it  is  not  sufiSciently  hardy  to  withstand  yonr 
winters.  Where  it  is  met  with  snow  falls  annually,  but  only  remains  a 
short  time  on  the  ground. 

2.  Seeds  of  Bamboo  (Bamhusa  arMndinacca),  which  flowered  this  year 
in  the  garden  at  Saharunpore.  Other  plants  of  Bamboo  also  flowered  last 
year.  As  the  flowering  of  the  Bamboo  rarely  occurs  in  our  gardens,  and 
as  the  seeds  appear  to  be  good,  a  small  supply  may  be  useful  to  you. 

I  also  enclose  a  few  seeds  of  Eremostachys  superha,  which  may  be  a 
novelty.  It  flowers  in  April,  and  is  met  with  in  hot,  low  localities,  as 
at  the  Chowki,  in  the  Mohur  Pass,  in  the  Sevalik  range,  and  at  Jewalah 
Moki  in  the  Kohistan  of  the  Punjab. 

The  museum  building  in  the  Saharunpore  garden  is  now  progressing 
rapidly,  and  I  trust  to  see  it  finished  about  the  end  of  the  season.  When 
filled  with  specimens,  it  will,  I  trust,  be  one  of  the  most  interesting  collec- 
tions in  India.  I  am  collecting  botanical  specimens  useful  in  the  arts  and 
sciences  from  all  parts  of  India,  and  as  soon  as  the  collection  is  sufiSciently 
extensive  a  catalogue  will  be  printed. 

Two  great  exhibitions  of  arts  and  manufactures  are  to  take  place  in 
India,— K)ne  at  Lahore  in  November  and  December  1863,  and  the  other 
at  Calcutta  in  January  1864.  In  these  we  have  a  move  in  the  right 
direction,  as,  under  one  roof,  all  the  raw  products  and  the  articles  manu- 
factured in  the  respective  countries  will  be  brought  together,  and  the 
wants  and  requirements  of  each  district  ascertained ;  at  the  same  time 
there  will  be  sbown  what  each  can  give  in  return  and  send  respectivelj 
into  the  market. 

To  open  up  the  country,  railways  are  rapidly  extending  ;  but  amongst 
the  engineers  the  cry  is— We  have  no  sleepers.  Over  hundreds  of  mUes 
in  the  Himalayas  the  Cheer  {Pinu$  longifolia)  is  met  with  in  millions, 
forming  trees  from  10  to  18  feet  in  girth  rour  feet  from  the  ground,  and  iu 
height  varying  from  80  to  120  feet.  These  noble  trees  are  every  where, 
I  might  say,  met  with  in  the  mountains  at  altitudes  from  3000  to  6000 
feet—occurring  in  two  varieties  ;  one  has  the  wood  white  and  twisted,  and 
easily  acted  on  by  the  weather,  and  thus  useless  in  architecture  or  for  rail- 
way sleepers ;  the  other,  generally  met  with  on  the  northern  slopes  of 
mountains  at  altitudes  of  from  5000  to  6000  feet,  has  reddish- white  timber, 
close-grained  and  highly  resinous.  This  timber  of  these  trees,  of  which 
millions  occur  in  the  Himalayas,  is  admirably  fitted  for  architectural  pur- 
poses,  and  if  kyanised  or  creozotised  would  also  make  first-rate  sleepers 
for  railways.  Nothing,  however,  has  been  done,  and  the  cry  of  the 
engineers  is, — We  cannot  get  on  with  our  work,  because  the  trees  met 
with  in  the  country  yielding  timber,  fitted  for  sleepers,  are  limited.  To 
remove  this  impression,  so  far  as  the  North- West  Provinces  are  oon- 
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cemed,  I  am  doing  mj  endeavour,  and  ere  long  I  trust  to  see  the  so- 
called  difficulty  to  the  rapid  progress  of  railways  overcome.  When  once 
the  rail  ways  are  finished.  Government,  particularly  that  of  the  Punjab, 
will,  through  time,  find  difficulty  in  feeding  the  engines,  unless  every 
where  measures  he  taken  to  plant  the  finest  tracts  which  are  now  being 
felled.  In  the  Punjab,  only  two  short  lines  are  open, — one  at  Moultan, 
the  other  between  Amritzur  and  Lahore, — and,  with  this  small  drain, 
firewood  has  risen  150  per  cent  in  value.  Timber  has  from  time  immemo- 
rial been  felled  in  the  most  reckless  manner;  and  only  now  are  the  forests 
beginning  to  receive  the  attention  that  they  deserve.  Madras  and  Bom- 
bay have  for  a  time  been  doing  something  ;  but  as  yet  no  regular  plan 
has  been  pursued  in  the  North- West  Provinces.  Numbers  of  parties 
were  allowed  to  fell  timber,  and  did  so  recklessly ;  so  much  so  that  first- 
class  timber  of  Sid  (Shorea  rohustd) — a  timber  admirably  fitted  for  rail- 
way purposes — ^had,  in  many  of  the  fine  forests  at  the  base  of  the  Hima- 
layas, become  scarce,  and  hence  the  outcry  of  the  engineers.  But  there 
are^  manj  other  timber  trees,  admirably  fitted  for  railway  purposes, 
which,  through  sheer  ignorance,  have  been  passed  over,  such  as  the  Sar 
{Ptntaptera  tamentosa),  Backha  (Anogeissus  lattfoliui),  Dhowlah  {Ledger- 
Mtrtjgmia  parviflora)^  Huldou  {Nauclea  cordifolva),  &c.  In  the  Kohistan 
of  the  North- West  Provinces  and  Punjab  there  is  no  chance  of  coal  being 
found,  the  formation  being  altogether  wanting. 

I  have  now  established  the  Cinchona  phuit  in  two  localities  in  the 
Himalayas,  in  Ourhwal,  and  the  west  of  Mussouree,  at  altitudes  of  from 
4800  to  6000  feet.  The  following  species  have  thus  been  introduced  : — 
Cinchona  C(mda>minea^  C.  succirvhra,  C.  peruviana^  C.  nitida,  and  C, 
micrcmtha. 


XL  Mr  M'Nab's  Rq>ort  on  Plants  in  Flower  in  the  Botcmic  Garden. 

To  give  some  idea  of  the  mildness  of  the  present  season,  I  beg  to  lay 
before  the  Society  dried  specimens  of  220  species  of  plants  in  flower, 
collected  from  the  open  air  in  the  Royal  Botanic  Garden  since  the  1st 
day  of  December ;  the  largest  proportion  being  the  summer  and  autumn 
annual  and  perennial  plants,  the  others  chiefly  composed  of  trees,  shrubs, 
and  spring  flowering  plants  in  the  following  proportions : — 


Annual  plants  (summer  and  autumn), 
Perennial  plants,  do.  do. 

Trees  and  shrubs, 

Ferns, 

Spring  flowering  plants, 


34  species. 

118    ... 

38    ... 

8     ... 

22    ... 

220 


The  220  species  are  spread  over  50  natural  orders  in  the  following 
proportions : — 

Natnnl  Orders. 

Ranunculaceae, 

Berberidaceee 

Fumariacese, 

Cruciferse, 

ReeedacesB, 

Vlolaceae, 

Polygala 


No.  of 
Species. 

9 
2 

1 

Natural  Orders. 

CaryophyllacesB, 
HypericacecB,     . 
GeraniacesB, 

No.  of 

Spedes. 

11 

1 

3 

17 

Rutacese, 

1 

2 

Rhamnaceae, 

1 

4 
1 

LeguminossB,      . 
RosacesB, 

7 
•      17 
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NatnnlOrden. 

No.  of 
Species. 

Natnnl  Orden. 

Ho.  of              1 

Speeios.             1 

Myrtaoe«,          ...        2 

Labiate,            ...       13               I 

Qnagnioe» 

Verbenaeen, 

1 

Portalacace», 

Primalaoe«, 

4 

UmbellifewB, 

Planta^jrinaceae,  . 

2 

AnQiacesB, 

Polygonaceae,     . 

2 

LoranthaouB 

ThjmelmaoBfBf 

1 

CaDiifoliaoesB, 
Valerianaoes, 

2 

Eaphorbiaoe», 

2 

1 

UrticaoeaB, 

2 

Dipsacaoes, 

3 

CorylaoesB, 

2 

Gompodtn, 

.      26 

Garryaoe®, 

1 

Campanulaoea, 

3 

Gonifera,  . 

4 

Ericaoen, 

13 

Iridace»,    . 

2 

Aqaifoliace», 

1 

LiliaoesB,    . 

2 

JasminaoesB, 

1 

Naiadaces, 

1 

Apo<nmaoe», 

3 

CTperaoesB, 

1 

Gdntianaoen, 

1 

Gramineas, 

8 

PolemoniaoesB, 

8 

Filioet,      . 

9 

Boraginaoeo, 

4 

SorophulariaAeee 

» 

16 

Tota] 

» 

220 

Miss  Hope  tent  specimens  of  fiAj  species  of  plants  in  foil  flower, 
growing  in  the  open  air  at  Wardie. 

Isaac  Anderson  Henry,  Esq.,  Hay  Lodge,  exhibited  sj^rigs  of  blossom 
taken  from  two  separate  pear  trees  growing  in  the  open  air  in  his  niden. 
The  one  tree  has  been  covered  with  blossom  for  tne  last  fortnight,  the 
other  is  just  beginning  to  burst  its  flowers. 

Mr  John  Sadler  exhibited  branches  of  apricot  in  full  foliage,  from  the 
open  wall  in  the  Experimental  Garden.  The  trees,  although  deciduous, 
have  as  yet  lost  none  of  their  last  summer  foliage,  owing  to  the  mildneM 
of  the  season. 

Dr  Alexander  Dickson  exhibited  flowering  stalks  of  a  species  of  Indian 
hollyhock  from  his  greenhouse  at  Hartree. 

A  note  was  read  firom  Dr  Dickie,  Aberdeen,  referring  to  several  old 
works  on  natural  history,  illustrated  by  nature  printing,  and  in  which 
a  full  account  of  the  process  was  given. 


l^th  Jantuiry  1864. — Professor  Balfour,  President,  in 
the  Chair. 


The  following  Gentleman  was  elected  a  Besident  Fellow 
of  the  Society : — 

William  J.  Elmslib,  Esq. 

The  following  Donations  to  the  Society's  Library  were 
laid  on  the  table : — 

Observations  on  the  Distinctive  Characters,  Habits,  and  Repro- 
ductive Phenomena  of  the  Amoeban  Rhizopods,  by  G.  C.  Wallich, 
M.D. — From  the  Author. 
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Proceedmgs  of  the  Royal  Horticoltural  Society,  Vol.  IV., 
No.  1. — Prom  tlie  Society. 

Journal  of  Proceedings  of  Linnean  Society,  Nos.  22-27- — 
From  the  Society. 

Transactions  of  the  Royal  Scottish  Society  of  Arts,  Vol.  VI., 
Part  III. — From  the  Society. 

Glossaria  Liinguarum  Brasiliensium,  yon  Dr  Carl  Fried.  Phil, 
von  Martins. — ^From  the  Author. 

Memorias  da  Academia  Real  das  Sciencias  de  Lishoa,  2d  classe, 
Tome  II.,  Part  II. — From  the  Academy. 

Verhandlungen  des  Naturhistoiischen  Vereines  der  Prens- 
sischen  Hheinlande  und  Westphalens,  1862. — From  the  Society. 

The  following  Donations  to  the  Museum  at  the  Royal 
Botanic  Garden  were  announced : — 

From  Messrs  P.  Lawson  and  Son — Fruit  of  Corylus  rostrata 
and  Carya  amara  from  Montreal. 

From  Rev.  John  Baillie,  Old  Calahar — Native  Hunting  Net. 

From  W,  Forbes,  Esq.,  of  Medwyn. — Cones  of  Pinus  monticola. 

From  Mr  William  Gorrie,  Bangholm — Fruits  of  Vaecinium 
Oxycoccus  var.  maerocarpum  (American  cranberry),  Vaecinium 
Fitit-wftfa  (Russian  cranberry),  Juglans  nigra  (Black  walnut), 
Juglans  cinerea  (butter  nut),  Castanea  americana  (American 
chestnut). 

The  following  Communications  were  read  : — 

L  New  Eesearches  on  Hybridity  in  Plants,  By  M.  Ch.  Naudin.  Trans- 
lated from  the  French,  and  communicated  by  Mr  Geobqb  M.  Lows. 

(This  paper  will  appear  in  the  TransadionB  for  March.) 


IL  Letter  from  Bobsrt  Bbown,  Esq.,  Botanist  to  the  British  Columbia 
Association.    Ck>mmanicated  by  Professor  Balfoub. 

Valley  of  the  Ses^haat  Indians,  Barclay  Sonnd, 
VanoonTer  Island, 
Lat.  48°  47'  28%  Not.  4, 1863. 

Though  I  will  be  in  Victoria  about  ten  days  after  thb  date,  when  I 
will  write  yoa  a  fall  account  of  my  transactions  for  the  last  three  months, 
yet  the  politeness  of  the  master  of  a  trading  schooner  enables  me  to  save 
a  mail,  and  inform  you  that  I  am  still  in  Bfe  and  at  work.  Since  I  last 
wrote  I  have  been  to  Washington  Territory,  U.  8.,  British  Columbia, 
and  I  have  (first  of  white  men)  reached  the  head  of  the  **  great"  central 
lake  of  VancouTer  Island — that  t^^  fatuus  of  the  local  geographers 
of  this  fax  western  portion  of  her  Majesty's  dominions.  I  have  ob- 
tained seeds  of  between  one  and  two  hundred  species  of  plants  (in  almost 
erenr  case  in  quantities  sufficient  to  allow  of  a  complete  division),  in- 
cluding some  very  pretty  and  previously  unintroduced  species  of  herba- 
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oeous  plants,  shrubs,  and  forest  trees.    Among  the  last  are  some  g:ood 
conifersD— including  Junipet  us,  three  species — one,  a  large  tree,  Taan/tSf 
n.  sp. :  fine  lot  of  the  rare  Cupre$sus  nuttcanus^  Lamb ;  Thuja  Craigatujt ; 
a  large  quantity  of  Abies  Bridgei,  not  ]ret  introduced  into  England ; 
about  100  ounces  of  the  finest  seed  of  Abies  Douglasii  ;  Pinus,  species 
undescribed ;  Abies  arandut,  Dougl. ;  20  or  30  ounces  Abies  Menzi^sii 
(is  this  Pf nus  Sitchensis^  Bognanl  Veg.   Sitch.  in  the  St  Petersbai^ 
Academy  Transactions  ?)  &c.,  and  among  non-coniferas,  Qaerc%i^  garry- 
ana  f    Arb  itus  Menziesii,  Pursh  ;  Spircea^  sp.  n. ;  Oreodaphnc,  sp.  n., 
a  tine  shrub ;  and,  what  I  think  justly  entitles  the  expedition  to  the  credit 
which  it  originally  laid  claim  to — viz.,    national  importance, — aboat 
three  pounds  weight  of  a  fine  pasture  grass  from  the  Upper  Eraser,  which 
suryives  all  winter,  and  is  accounted  by  the  Cariboo  muleteers  superior 
in  fattening  qualities  to  hay,  and  certainly  much  more  valuable  to  them, 
as  the  catde  and  the  mule's  have  nothing  else  to  subsist  on  during  the 
long  bleak  winter,  when  the  ground  is  covered  with  snow,  and  hard  aa 
iron.     I  have  gathered,  and  am  still  gathering,  many  particulars  of  its 
properties  from  the  muleteers  and  teamsters,  which  in  due  time  I  will 
submit  to  you.     I  believe  that  it  is  superior  to  the  much-lauded  '^  Tussac 
grass"  of  the  Falkland  Islands,  and  might  be  introduced  with  great 
advantage  into  some  of  the  bleak  islands  of  the  Hebrides,  or  of  Omiej 
and  Shetland,  where  I  have  Imown  cattle  to  die  off  in  the  winter  from 
want  of  proper  fodder.    My  attention  was  originally  drawn  to  this  grass 
by  Colonel  Moodie,  R.E.,  to  whom,  therefore,  all  credit  is  due  ;  and  I 
believe  that  1  am  at  liberty  to  say  that  he  coincides  fully  in  the  above 
statement.    You  may  remember  that  it  was  he  who  introduced  the  Tussac 
grass,  and  obtained  a  gold  medal  for  his  discovery.    The  great  region 
for  coniferse  1  have  found,  since  my  present  summer's  travels  have  ter- 
minated, to  lie  south  of  this  latitude,  and  to  it  therefore,  with  your  per- 
mission, 1  shall  in  future  devote  more  attention.     My  funds  are  m  a 
satisfactory  condition,  and  although  the  stormy  winter,  now  fairly  set  in, 
will  prevent  me  doing  much  more  for  some  months,  1  am  prepared  to  start 
in  early  spring  with  renewed  vigour  to  a  widely  different,  and  what  I  now 
believe  to  be  a  better  region  than  the  one  I  have  explored.    I  trust  that 
1  shall  be  able  to  take  the  field  by  the  1st  of  Apru  with  advantage  to 
the  Association,  and  with  every  prospect  of  much  greater  success  attend- 
ing my  efforts  than  during  the  previous  six  months.     I  know  of  some 
gwd  species  of  conlfersB  which  1  could  not  obtain  this  year,  but  1  am 
almost  certain  of  next  year — such  as  Abies   WUliamsoni  from  "  The 
Three  Sisters,"  in  the  Ca^scade  Mountains,  Abies  bracteata,  Picea  nobiUs, 
and  a  new  species  of  Thuja. 

1  have  had  much  to  contend  against  this  season,  but  the  difficulties  are 
now,  I  am  glad  to  say,  in  a  great  measure  over.  I  now  know  the 
country,  and  what  is  just  as  important,  the  people,  so  well,  that  should 
there  be  only  half  the  subscribers  of  the  previous  year,  1  will  be  able  to 
do  tolerably  well.  Many  expenses  were  incurred  last  year  which  will 
not  be  required  again.  These  are  in  addition  to  the  sum  paid  for  travel, 
ling  to  this  distant  part  of  the  world  (Kamtschatka  b  the  furthest  sea 
voyage,  and  that  is  only  a  few  days'  sail  from  here).  Last  night  I  was 
awoke  from  my  camp-fire  sleep  by  the  *''  long  cry"  of  the  same  wolf  that 
•'  howls  from  Unalaska  shore." 

On  iny  return  to  civilisation,  I  will  send  my  seeds  to  England  by 
Wells,  Fargs,  and  Company's  expresses,  in  several  air  and  water-tight 
boxes,  addressed  to  you,  ^*  care  of  the  Hudson  Bay  Company,"  prepaying 
the  freight.  This  will  be  expensive  ;  but  the  agent  here  refuses  to  reoeive 
them  on  any  other  terms,  a  standing  order  having  been  issued  to  that 
effect.    I  will  at  the  same  time  send  a  fuller  account  of  my  procedure, 
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and  bj  later  mail  a  statement  of  my  intromisdons  will  be  sent  to  the 
treaam-er.  In  order  that  jou  may  be  early  advised  of  the  despatch  of 
the  seeds,  and  be  ready  to  make  the  necessary  arrangement  with  the 
secretary  of  the  Hadson  Bay  Company,  I  will  send  this  and  the  next 
letter  orerland  by  the  pony  rider,  via  the  Salt  Lake  City,  to  St  Joseph, 
in  Missouri,  and  thence  via  New  York  to  Liverpool.  It  will  save  nearly 
three  weeks,  and  I  hope  will  escape  the  emissaries  of  President  Davis. 

I  am  in  good  health  and  strong  ;  rough,  ragged,  weather-beaten,  per- 
haps a  little  dirty,  and  certainly  a  most  anpresentable  figure  at  the  meet- 
ing where  this  communication  will  be  read.  I  am  sleeping  on  a  curious 
Indian  blanket,  woven  from  the  liber  of  Piinus  Sirobus  (is  it  the  same  as 
the  P.  Strobits  of  the  East  ?),  and  to  keep  the  hoar  frost  off  my  blanket, 
there  is  a  mat  (clay  hulk)  of  the  bark  of  Thuja  gigantea.  Both  will.  I 
hope,  at  some  future  day,  ornament  the  museum  at  tiie  Botanic  Garden. 


in.  Extracts  of  Letters  received  from  Mr  William  Milne,  Old  Calahar. 
Communicated  by  Mr  John  Sadlbb. 

Creek  Town,  Old  Calabar, 
Jane  29,  1863. 

I  am  fairly  settled  in  the  district  of  Old  Calabar,  exploring  the  creeks 
and  comers  of  this  majestic  river.  Africa  is  certainly  rich  in  botany  and 
other  branches  of  natural  history.  Years  must  roll  away  before  the 
botany  of  this  vast  continent  is  thoroughly  investigated,  and  that  will 
not  be  until  Christianity  is  upon  a  more  substantial  basis.  I  will  give 
yon  one  extract  from  my  daily  journal  to  show  the  superstition  which 
still  exists  amongst  the  people  in  Western  Africa.  While  in  the  district 
of  Ikorofiong,  in  passing  through  a  large  native  town  in  the  Ebebo  coun- 
try, I  saw  a  stra^ling  shrub  belonging  to  Bignoniaceee.  While  in  the 
act  of  pulling  down  some  of  the  flowers,  I  was  surrounded  by  some  hun- 
dreds of  men,  women,  and  children,  shouting  and  dancing  like  so  many 
fiends.  At  first  I  was  inclined  to  think  they  were  about  to  hang  me  in 
front  of  their  palaver  house  or  heathen  temple.  On  looking  round  I 
eonid  see  no  way  of  escape,  so  I  held  my  ground,  determined  to  have  some 
of  the  flowers ;  but  they  were  as  determined  that  I  should  not  get  them. 
At  last  they  put  me  out  of  the  town.  On  the  following  Simday  I  accom- 
panied the  Rev.  Zerub  Baillie  to  several  of  the  plantation  villages,  where 
he  preaches  once  a  week.  We  met  the  Ebebo  chief.  I  wished  to  shake 
hands  with  him,  but  he  would  not  come  near.  He  said  he  was  afraid  of 
the  strange  medicine  I  was  making,  and  told  Mr  Baillie  that  I  was  not  to 
oome  to  his  town  again. 

About  a  fortnight  ago  a  man  told  me  that  if  I  went  into  the  bush  I 
would  be  shot :  so  you  see  it  is  not  all  plain  sailing  at  Calabar.  But  I 
have  an  extensive  field  before  me,  and  I  am  determined  to  make  the  best 
of  it,  in  spite  of  the  natives,  as  it  will  not  do  to  let  them  have  it  all  their 
own  way.  I  will  mention  a  few  of  the  leading  characteristics  of  the  vege- 
tation which  have  come  under  my  own  observation. 

There  are  ^-^e  species  of  Melastoma,  six  species  of  Dracsena,  five 
species  of  Amomum,  and  several  others  belonging  to  Zingiberaceseu 
There  are  a  number  of  species  belonging  to  Scrophulariacess  ;  and 
amongst  them  is  a  Digitalis,  which  is  scattered  over  all  waste  ground. 
EnphorbiacesB  and  Cucurbitacese  are  both  extensive  orders  here.  Three 
species  of  Amaryllis  are  abundant— one  in  the  river,  and  the  other  two 
spread  all  over  the  plantations.  Solan aceous  plants  are  numerous :  there 
are  two  kinds  sold  in  the  market  as  purgatives  and  for  bathing  the  sides 
of  their  faces  when  they  have  a  discharge  fr^m  the  ears.    Anonacem  is 


Digitized  by 


Google 


72        Letters  from  Mr  William  Milne,  Old  Calabar. 

another  extensiTe  order.  Aooording  to  the  Rev.  Mr  ThomBon,  there  are 
sixteen  or  eighteen  kinds.  I  have  collected  a  number  of  Bignoniacess  and 
Cinchonacee.  I  hare  also  met  with  eight  or  nine  species  of  Gonvolviilus, 
but  there  are  more  than  that.  Amongst  the  Labiatss  is  a  large  speciee  of 
Salyia,  which  is  used  as  a  medicine.  There  are  three  true  mints  which 
are  used  for  seasoning ;  in  fact,  all  this  order  is  made  use  of  as  articles  of 
food.     A  species  of  NymphsMi  is  frequent  in  the  inland  streams. 

I  think  there  are  frem  eighteen  to  twenty-four  distinct  Orchids :  one 
fine  terrestrial  species  has  a  flowering  stem  6ft.  or  7fl.  high.  There  are 
two  fine  species  of  Strophanthus.  One  true  Verbena  and  two  Clerod^i- 
drons  are  abundant.  I  have  also  observed  two  species  of  Amaranthoa. 
*'  Love-lies-bleeding"  is  one  of  them,  but  I  am  doubtful  if  this  is  in- 
digenous, although  the  natives  say  so.  Both  kinds  are  used  as  vegetables 
in  Calabar  chop.  One  Pentstemon  is  found  by  the  margin  of  a  small 
stream  at  Ikorofiong,  but  not  plentiful.  A  Phytolacca  and  a  Polygonum 
also  occur  at  the  same  place.  I  have  collected  specimens  of  a  Loranthus 
from  trees  by  the  banks  of  the  river.  Two  species  of  Lonicera  are  very 
common.  Leguminous  plants  are  very  numerous.  Amongst  them  is  a 
sensitive  Mimosa.  The  pobon  beans  (Physostigma)  are  of^n  used  for 
deadly  purposes.  One  species  is  largely  cultivated  for  putting  into  the 
streams  to  poison  the  fish,  and  another  is  sold  in  the  markets  for  Calabar 
chop  :  one  Icind  is  very  like  our  scarlet  runner.  The  ripe  pods  are  from 
6  to  8  inches  long,  and  the  firuit  is  beautifully  spotted.  Compositss  are 
not  so  numerous  as  might  be  expected :  however,  there  is  a  due  propor- 
tion. A  Tillandsia  climbs  up  the  palm  trees.  There  is  one  fine  species 
of  Calophyllum,  and  a  tree  belonging  to  Myrtacese ;  also  an  Aristolochia, 
which  I  think  is  gigantea.  There  are  five  different  palms.  One  large 
species  of  Juncus  is  abundant  on  the  sides  of  the  river  at  Creek  Town ; 
also  another  smaller  species.  There  are  several  CyperacesB  by  the  river, 
and  amongst  the  lowland  plantations  there  are  a  number  of  Graminese 
sprinkled  about.  Eighteen  varieties  of  yams  and  six  varieties  of  Colocasia 
are  cultivated  ;  the  flowering  stems  of  the  latter,  with  spathe  and  spadix, 
are  sold  in  the  markets  for  putting  into  Calabar  chop.  The  corms  are 
also  boiled,  and  used  by  the  natives.  There  are  two  kinds  of  Cassava 
largely  cultivated.  There  is  only  one  true  Banana  with  very  smaU  fruit, 
(uid  eight  kinds  of  plantains,  sold  in  the  markets.  There  is  a  malvaceoua 
plant  cultivated ;  the  fruit  is  cut  up  into  slices  and  put  into  soups.  There 
are  also  two  species  of  Agaricus  sold  in  the  markets.  They  are  said  to  be 
very  nourishing,  and  to  give  a  fine  flavour  to  Calabar  chop.  The  larger 
kind  is  also  put  into  rum,  as  it  is  of  an  intoxicating  nature.  Calabar 
chop  is  composed  of  the  following  ingredients : — Palm  oil,  yams,  mints  of 
all  kinds ;  flowering  stems,  leaves,  and  corms  of  the  colocasia ;  two 
species  of  agaricus,  the  fruit  of  two  leguminous  plants,  the  leaves  of  two 
kinds  of  amaranthus.  The  rest  consists  of  monkey *s  flesh,  dogs,  rats,  fish, 
goats,  fowls,  parrots,  and  birds  of  all  kinds ;  in  fact,  everything  eatable, 
whether  animal  or  vegetable,  is  put  into  this  wonderful  disL  It  is  a 
favourite  dish  among  the  natives,  and  relished  by  Europeans,  only  they 
take  nothing  but  palm  oil,  fowls,  and  goats'  flesh.  I  have  only  seen  three 
species  of  snakes.  There  is  only  one  parrot,  five  species  of  monkeys, 
three  rats,  and  three  mice,  four  or  five  land  crabs,  and  a  number  of  fresh- 
water fish,  some  sixty  or  eighty  butterflies,  and  a  host  of  beetles  and 
other  insects.  Amongst  my  collection  I  find  twenty-four  diflerent  ants. 
Such  is  a  very  brief  outline  of  the  botany  and  natural  history  around  Old 
CaUbar. 

Creek  Town,  Jidy  1, 1868. 

I  am  hard  at  work  exploring  one  of  the  finest  rivers  on  the  west  coast 
of  Africa.    As  you  ascend  this  noble  river,  the  banks  and  surrounding 
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coontrj  are  one  vast  amphitheatre  of  ererlasting  green.  I  am  delighted 
with  the  appearance  of  the  country  and  its  vegetable  products.  I  have  got 
an  extensive  field  before  me,  and  undoubtedly,  if  all  goes  well,  I  will  find 
many  a  novelty.  This  great  continent  is  te^oiing  with  animal  ^d  vege- 
table life.  Even  in  my  room  I  have  got  use  for  an  insect  net.  It  is  a 
great  pity  that  the  climate  is  so  unhealthv.  Fevers  are  very  prevalent. 
I  have  had  three  attacks  of  fever  since  I  landed  upon  the  African^  coast. 
Fortunately  I  am  blessed  with  a  strong  constitution,  and  I  get  easy  over 
it;  but  such  is  not  the  case  with  everybody.  The  bones  of  many  a 
blooming  youth  are  bleaching  beneath  the  sun  at  Calabar. 

The  natives  are  not  such  a  murderous  class,  except  amongst  themselves. 
For  instance,  there  is  not  a  day  passes  but  they  are  killing  their  twin 
diUdren  instantly  after  birth,  ana  banishing  the  unfortunate  women  to 
what  they  call  twin  villages,  where  they  are  left  to  languish  out  a  life  of 
•ilent  sorrow,  and  are  denied  all  intercourse  with  the  rest  of  the  world. 
Mrs  Goldie,  about  seven  weeks  ago,  saved  two  of  those  little  unfortunates. 
She  remained  by  the  poor  woman  until  she  was  confined,  and  then  at  the 
dead  hour  of  midnight  she  entered  the  mission-house  with  a  little  boy  and 
a  girl  rolled  in  her  lap.  The  mother  followed  about  six  o'clock  in  the 
morning.  They  are  all  under  the  protection  of  the  Rev.  Mr  Goldie. 
About  a  month  ago  the  King  of  Creek  Town  had  a  sister  whose  daughter 
died  of  consumption.  She  sent  for  a  number  of  her  slaves,  to  give  them 
poison  bean.  Three  women  died,  three  more  escaped  by  vomiting,  and 
one  girl  took  refuge  in  the  mission-house,  under  Mr  Croldie,  where  she  ia 
now  attending  the  school  These  poor  people  were  to  be  servants  to  her 
daughter  in  uie  future  world.  As  soon  as  the  rainy  season  is  over,  1  am 
going  to  the  Qua  Mountains,  and  that  will  be  the  time  for  plants  of  all 
kinds.  My  collections  will  be  upon  a  grand  scale  by-and-by.  Only  the 
other  day  I  found  a  splendid  climbing  Hly ;  it  is  a  true  turn-cap  lily,  and 
will  form  a  grand  show  upon  the  rafters  of  any  stove.  - 


TV.  Extract  from  Letter  from  Dr  Meredith,  Qeorgetovm^  Demerara^ 
dated  21«t  November  18^,  to  Professor  Balfous. 

Dr  Meredith  says  : — ^I  daresay  you  know  the  topography  of  the  larjge 
streams  in  this  neighbourhood.  The  Essequibo  is  the  largest,  and  lies 
nearly  north  and  south.  The  Euyuni,  nearly  east  and  west,  and  the 
Massaruni,  lies  between  the  two,  and  runs  nearly  north-west.  The  two 
last  meet  about  four  mUes  above  the  penal  settlement,  and  their  joint 
current  unites  with  the  Essequibo  about  five  miles  below  the  penal  set- 
tlement. The  penal  settlement  is  on  the  west  or  left  bank  of  the  river. 
The  country  is  nearly  a  dead  level,  and  at  irregular  intervals  creeks 
open  into  the  rivers  on  both  sides,  and  are  often  navigable  for  boats. 
Their  mouths  are  usually  entirely  hid  by  foliage.  But  the  Indians  know 
the  right  gaps  as  perfectly  as  did  the  old  smugglers  know  the  caves  and 
holes  on  the  Scotch  coasts.  I  have  often  been  m  these  creeks  for  miles, 
going  with  two  or  three  hands  in  a  small  canoe — dodging  under  branches, 
Kaulmg  over  a  prostrate  log,  and  charging  through  leafy  shrubs,  lying 
down  nearly  fiat  in  the  canoe  all  the  time.  It  was  very  seldom  we  came 
to  a  place  we  could  see  the  sky  above — such  is  the  dense  nature  of  the 
bush.  In  many  parts  there  is  never  more  than  dim  twilight,  and  in  the 
rainy  season  when  the  sky  is  dark  or  cloudy  it  is  a  perfect  midnight  even 
at  mid-day.  !Never  is  Uiere  a  breeze  ezperienccKi.  We  have  only  a 
rustling  sough  some  80  or  100  feet  over  head.  I  have  often  been  think- 
ing that  the  usual  description  given  of  the  luxuriance  of  the  vegetation 
during  the  coal  epoch  might  be  applied  with  great  effect  to  the  va»t 
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forest  of  Ouians.    The  most  remarkable  feature  of  the  biulli  is  perhaps 
the  immense  quantity  of  parasites,  but  particnlarly  epiphytes,  with  their 
long  descending  cord-like  roots  of  all  lengths,  np  to  90  or  100  feet,  and 
not  thicker  than  an  ordinary  writing  qailL     They  are  nsually  yery  toogh. 
In  one  of  our  excorsions  my  companion  and  I  set  to  work  to  puU  at  one 
of  these.     We  could  not  see  from  what  height  it  came,  nor  to  what  kind 
of  plapt  it  was  attached ;  howeyer,  we  pnll^,  and  with  great  sueoess,  as  it 
happened,  but  we  brought  a  tremendous  shower  of  water  upon  our  heads,  as 
well  as  a  nost  of  black  ants,  which  teased  us  dreadfully  for  a  while  by  get- 
ting under  our  clothing.   We  had  dislodged  one  of  the  air- plants  belonging 
to  the  pine-apple  order,  and  the  ants'  nest  must  haye  been  attached  to  it. 
The  root  was,  I  think,  about  thirty  feet  long.    The  Indians  always  use 
them  as  cables  for  mooring  their  canoes.     In  April  last  a  friend  and  I 
started  off  to  see  the  Victoria  regia  up  the  Essequibo  riyer.     We  were 
away  nearly  a  week.    It  was  a  delightful  excursion .    The  scenery  all  along 
the  rirer  was  really  magnificent — thoroughly  unlike  anything  I  eyer  saw 
at  home.     The  clearness  of  the  atmosphere,  the  rank  luzuriancy  of  the 
bush  all  along  the  riyer,  mirrored  in  its  gently  flowing  stream,  gaye.to 
the  whole  a  picture  of  exquisite  beauty.     The  habitat  of  the  lily  in  this 
district  is  a  lake  on  an  island  in  the  river  about  the  6th  parallel  of  N. 
lat. ;  where  Schomburgk  first  saw  it  was  up  above  Berbice  on  the  Coren- 
tyn  river.     This  lake  (Essequibo)  was  surrounded  by  dense  yegetation, 
which  rendered  it  very  difficult  to  approach.    It  was  covered  with  the 
lily  in  all  stages  of  its  existence — the  large  white  flower,  the  beautiful 
crimson  edges  of  the  young  leaf  changing  into  green  as  it  grows.     When 
it  has  attained  its  full  dimensions  the  leaf  begins  to  wither  and  die  at  its 
circumference ;  but  as  fast  as  it  decays  its  place  is  taken  up  by  a  new 
one.     Thus  the  great  struggle  goes  on.     I  managed  to  get  a  good  view  of 
the  place  by  climbing  along  the  trunk  of  a  tree  which  pwrtly  overhung  the 
lake.     A  drizzling  rain  had  been  falling  for  an  homr  or  so  before  we 
arrived  at  the  lake ;  but  just  as  I  had  ascended  my  perch  on  the  tree  it  ceased, 
and  a  gleam  of  sunshine  fell  on  the  water,  with  a  slight  breeze,  causing 
the  vast  flotilla  to  roll  gracefully  to  leeward,  throwing  out  various  shades 
of  colours.     It  was  certainly  the  prettiest  water  scene  I  ever  witnessed. 
A  day  or  two  afterwards  I  saw  t]ie  Indians  poisoning  a  small  lake  with  the 
"  Hiari "  bush  rope.     I  entered  into  the  sport  with  right  goodwill.    The 
Indians  cut  the  **  Hiari "  into  pieces  of  about  two  feet  long,  then  proceed 
into  the  water  and  beat  out  the  juice  of  it  as  a  blacksmith  beats  hot  iron 
with  a  hammer.    The  fish  begin  to  show  signs  of  uneasiness,  very  soon  get 
regularly  intoxicated,  and  onen  jump  clean  out  upon  the  dry  land,  unable 
to  bear  the  poisoned  water  any  longer.     When  they  were  in  this  state  of 
helplessness  the  Indians,  as  well  as  my  friend  and  I,  with  some  half  a  dozen 
negroes,  speared  or  caught  them  with  nets  by  the  dozen.     They  were 
most  extraordinary  looking  fish.     Some  of  them  bite  like  dogs,  and  haye 
very  sharp  teeth.    One  of  the  Indians  got  a  severe  wound  from  one  of 
them.     The  most  ferocious  fish  I  have  met  here  is  what  the  Indians  call 
the  ^'  piari ;"  it  cuts  as  dean  as  a  knife.     The  quantity  of  fish  in  these 
rivers  is  perfectly  surprising,  and  if  I  am  not  mistaken,  their  natural  his- 
tory has  yet  to  be  commenced. 

We  spent  a  day  at  an  Indian  settlement,  where  the  inhabitants  were 
most  scrupulous  in  painting  themselves  with  red  paint  all  over,  but  con- 
sidered themselves  amply  ^othed  by  wearing  a  lappet  about  six  inches 
square.  I  asked  one  young  man  who  had  painted  his  body  yarious 
colours  like  the  belts  on  a  tiffer,  and  had  his  head  dressed  out  with  Macaw 
feathers,  why  he  did  it?  His  answer  was,  '*  because  it  looked  pretty,  and 
the  women  liked  it."  I  wonder  what  an  Eastern  satrap  would  say  if  he 
was  transported  into  the  midst  of  an  Indian  village,  and  saw  the  difier- 
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enee  of  dothiiig  from  that  in  his  own  country,  where  a  woman  dare  hardly 
6how  the  tips  of  her  fingers.  We  spent  a  few  nights  in  the  bush,  swing- 
ing hammocks  between  trees  with  a  sail  stretched  oyer  them.  We  were 
often  disturbed  bj  the  noise  of  the  '*  howling  monkeys."  They  make  a 
mo0t  awful  and  dismal  noise.  They  can  be  heard  several  miles  away. 
I  see  the  London  Zoological  Gardens  obtained  a  pair  of  them  the  other 
day.  I  have  been  Tery  much  interested  in  trying  to  make  out  the  his- 
tOTy  of  the  enormous  boulders  which  are  to  be  met  with  about  the  penal 
settlement  and  above.  There  is  no  rock  like  them  within  hundreds  of 
miles,  and  the  ground  on  which  they  rest  is  pure  alluvial  soil.  The 
l^roond  of  the  penal  settlement  is  covered  by  a  collection  of  them,  form- 
ing what,  I  suppose,  would  be  called  a  moraine.  How  came  these  huge 
hlocks  down  hen>— could  it  be  by  means  of  glaciers  ?  The  gold  discovered 
np  the  Euyuni,  which  is  now  beginning  to  excite  deserved  attention,  is 
fbnnd  chiefiy  in  boulders  of  this  description.  The  parent  rock  is  in  some 
of  the  mountains  in  the  interior — but  where,  no  one  knows.  There  is 
ample  room  for  explorers  in  this  part  of  the  world.  I  have  not  been  up 
to  the  gold  district,  although  I  once  tried  it  Our  boat  proved  too  heavy 
for  hanlmg  over  the  falls.  Descending  these  rapids  is  most  exciting 
work.  We  came  down  almost  at  railway- train  speed.  We  have  always 
to  get  Indians  to  steer,  two  in  each  boat. 


Notice  of  Mo8»e$  found  near  Blair- AtJioUf  Perthshire,     By  Miss 
M'iMaoT,  of  Lude.     Communicated  by  Mr  John  Sadler. 


Andresea  alpina 

rupestris 
Sphagnum  cymbifolium 
compactom 
rubellum 
acutifolium 
fimbriatum 
contortum 
Phascom  cuspidatum 
snbulatum 
Gymnostomum  tenue 

rupestre 
cnrvirostmm 
Weissia  oontro  versa 
verticillata 
Rhabdoweissia  fugax 
Seligeria  pnsilla 

reourvata 
tristidia 
Anodns  Donianus 
Blindia  acuta 
Cynodontium  Bruntoni 
Dicranum  pellucidum 
squarrosura 
orispum 
Tarium 
heteromallom 
faloatum 
scoparium 
majus 
Leucobryum  glaucum 


Ceratodon  purpureas 
Campylopus  torfaoeus 
flexuosus 
Pottia  tmncata 
Anacalypta  lanceolata 
Distichium  capillaceum 
Didymodon  rubellus 
Trichostomum  rigidulum 
Tortula  rigida 

unguiculata 
fallax 
tortnosa 
convoluta 
muralis 
subulata 
IsBvipila 
ruralis 
Miilleri 
Enealypta  vulgaris 
ciliata 

rhabdooarpa 
streptocarpa 
Hedwigia  ciliata 
Schistidium  apocarpum 
Grimmia  pulvinata 
patens 
Donniana 
Racomitrium  aciculare 
fasdculare 
heterostichum 
-lanuginosum 
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Raoomitriam  canescens 
Ptychomitriom  poUyphyllum 
Orthotrichum  capulatum 
anomalam 
tenellum 
stramineam 
alBne 
mpestre 
leiocarpam 
pulchellam 
crispum 
Bruohii 
Drummondii 
Tetraphis  pellacida 
Atrichnm  undalatum 
Pogonatam  nanum 
aloides 
uroigemm 
Polytpichum  commune 

juniperinum 
pili^rom 
Aulacomnion  palostre 
Leptobrjiun  pyriforme 
Brjum  cradum 
cameam 
Wahlenbergii 
pseudotriquetrum 
pallens 
oapillare 
sanguineum 
atropurpuream 
jolaceum 
argenteum 
Zierii 
roseum 
Muium  cuspidatum 
rostratum 
serratum 
homom 
undulatam 
punctatum 
Arablyodon  dealbatus 
Funaria  hj^metrica 
Phjscomitnum  erioetomm 
pyri  forme 
Bartramia  fontana 

Somiformis 
ederi 
ithyphjlla 
arcuata 
Splachnnm  ampullaceum 
Tetraplodon  mnioides 
Fissidens  yiridulas  var.  pa- 
sillus 
brjoides 
adiantoides 
taxifolius 


Leocodon  seouroides 
Antitrichia  eurtipendula 
Anomodon  TiticulosaA 
Pteragoniom  filiforme 
Isothecium  alopecumm 
mjuram 
myosuroides 
Climaciom  dendroides 
Leckea  sericea 

mfesoens 
Hjpnum  salebrosum 
lutescens 
plumosum 
populeum 
▼elutinam 
mtabolam 
rivulare 
pilifemm 
preelongum 
Swartzii 
Teesdalii 
striatum 
niBcifoUiim 
confertnm 
tenellum 
atro-Tirens 
serpens 


steliatum 

heteropterum 

palustre 

cuspidatum 

Schreberi 

purum 

tamariseinum 


breviTOstre 

triquetrum 

loreum 

squarrosum 

fluitans 

revolvens 

flicinum 

oommutatum 

uncinatum 

moUuscum 

cupressiforme 

scorpioides 

incurratum 

pulchellum 

undulatum 

sylvaticum 

denticulatum 

Omalia  trichomanoides 

Neckera  complanata 
crispa 

Hookeria  lucens 

Fontinalis  antipTretica 
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VI.  Princip€U  Plants  of  the  Sutlej  Valley*  with  Hill,  Botanical,  and 
English  Names;  together  tcith  approximate  Elevations,  and  Remarks. 
By  Dr  Hugh  F.  C.  Glbghorn. 

Kda  (Cedrus  deodara).  Deodar  or  Himalayan  cedar ;  6000  to  8000  ft.— 
Properly  dewordarUf  god-timber,  probably  identical  with  the  cedar  of 
Lebanon. 

Kail  (Pinus  excelsa).  Lofty  pine ;  7000  to  11.000  ft 

Chll  or  Sulla  (P.  longifolia).  Long  leaved  fir ;  1500  to  7000  ft.— The 
resin  is  used  as  a  dressing  for  sores. 

Neoza  (P.  gerardiana).  Edible  pine  ;  5000  to  10,500  ft.— Wood  not  used. 

Rai  {Abies  smithiana),  Himalayan  spruce ;  9000  to  11,000  ft. — The  wood 
of  this  is  much  inferior  to  the  other  pines. 

Pindrow  or  Tos  {Picea  wehbiana),  Webbian  pine  or  silver  fir;  8000 
to  11,000  ft. — iThe  wood  of  this  is  much  inferior  to  the  other  pines. 

Deodar  {Cupressus  torulosa).  Cypress ;  6000  to  8000  ft  —Wood  useful, 
bat  trees  scarce,  not  felled. 

Lewor  or  Shur  (Juniperus  excelsa)^  Pencil  cedar ;  9000  to  12,000  ft. — 
Yields  an  excellent,  light  odoriferous  wood. 

Pama  or  Talu  (J.  squamosa).  Creeping  juniper ;  12,000  to  13,000 
ft. — ^Used  as  firewood  in  crossing  the  high  passes. 

Tuna  {Taxus  haccata),  Yew;  9000  to  10,500  ft.— Wood  used  for  bows 
and  jampan  poles. 

Paprung  or  Shamsbad  (Buxus  sempervirens).  Box  ;  6000  ft. — Wood  used 
for  plugs  of  rifle  bullets,  also  lor  wood  engraving. 

Bin  (Quercus  incana),  Hoary  oak ;  5000  to  8000  ft.— The  principal  fire- 
wood in  the  hill  stations. 

Br6  (Q.  Hex),  Evergreen  oak ;  8000  ft. 

Mohru  (Q.  dUatata) ;  6000  to  9000  ft.— Yields  an  excellent  heavy  wood. 

Kursoo  (Q.  semicarpifolia),  Alpine  oak ;  9000  to  12,000  ft. — A  magni- 
ficent tree-timber,  much  esteemed  by  the  natives. 

iiuercusjloribunda;  9000  ft. 

Paharee-Peepul  {Populus  dliata).  Poplar ;  6000  ft.-*- Wood  soft,  coma 
of  seeds,  a  paper  stuff, 

Populus  alba.  White  poplar. 

Akrot  (Juglans  regia),  Wahiut ;  7000  to  9000  fi— Wood  used  for  gun- 
stocks  and  furniture. 

Kunch  (Alnus  obtusifolia).  Alder ;  4000  to  5000  ft.— The  charcoal  em- 


ployed in  iron  smelting. 
)r(Pairia 


Knor  (^Pavia  indica)^  Himalayan  horse-chestnut ;  5000  to  8000  ft. — Seeds 

eaten  in  time  of  scarcity. 
Bras  (Rhododendron  arboreum),  Rhododendron;   6700  to  8000  ft. — 

Flowers  made  into  jelly — subacid. 
Bhoj-putra  (Betula  bhoj-putra),  Birch  ;  10,000  to  13,000  R- Bark  used 

for  writing  on,  and  covering  umbrellas. 
Bankimu  (Corylus  lacera).  Hazel ;  8000  ft. — Wood  light,  compact. 
Acer  Uemgatum,  Polished  maple;  9000  ft.*— The  knots   are  hollowed 

out,  and  used  as  drinking  cups. 
Kow  or  Wee  (Oleaferruginea),  Olive  ;t  3500  to  5000  ft.— Wood  used 

for  combs ;  it  is  much  like  box. 
Cham  Khun^  {Carpinus  vitninea),  Hornbeam ;  5500  ft. — Wood  esteemed 

by  carpenters. 

•  This  list  is  a  tolerably  complete  summary  of  the  useful  plants  found  be- 
tween Rampnr  and  Sungnam. 

t  This  resembles  closely  the  European  olive. 
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78  Principal  Plants  of  the  Suttej  Valley ^  dec, 

Eliyun  or  Ayar  {Andromeda  ovcUifolia),  Andromeda ;   7000  ft. — Wood 

used  for  charcoal.  • 

Rous  (  Cotoneaster  h€Lcillari$)y  Himalayan  mountain  ash ;  8000  to  10,000 

ft. — Wood  used  for  walking  sticks. 
Thumel  (Benthamia  fragifera) ;  6000  ft. — The  fruit  used  as  a  preecrre. 
Behul  {Orewia  oppositifolia) ;  5000  ft. — The  branches  are  periodically 

cut  in  winter  time  as  provender  for  the  cattle. 
Dhamnoo  {G.  elastica) ;  4000  ft. — The  branches  are  periodically  cat  in 

winter  time  as  proyender  for  the  cattle. 
Toong  (Rhus  parviflora),  Sumach ;  5000  ft. — Wood  hard,  yellow. 
Kakkar  (iJ.  cuiuminata),  Sumach  ;  5000  ft. — Wood  prized  for  furniture. 
Titri  {R.  semialata),  Sumach  ;  5000  ft. — Wood  prized  for  furniture. 
Tuna  (Cedrela  toona).  Common  toon  ;  6000  ft  — Much  used  for  furniture. 
Kagshi  {Comus  macrophylla).  Dogwood ;  7000  ft. — Charcoal,  employed 

in  the  manufacture  of  gunpowder. 
Fraxinus  xanthoxy hides,  Crab-ash ;   7000  ft. — Makes  good  walking 

sticks,  hefts,  and  handles. 
Gengaru  (Cra«€^tt»  crenulata),  White  thorn  ;  3000  to  7000  ft. — ^Used  for 

stayes,  &c. 

PEUITS.* 

Juldaru  (Armeniaca  vulgaris))^  Apricot ;  7000  to  13,000  ft. — The  aprioot 
does  not  ripen  above  Shalkar  (J.  D.  Cunningham);  it  occurs  up  to 
13,000  ft.     It  is  a  common  article  of  food,  and  a  source  of  wealth. 

Aru  {Amygdcdus  persica) ;  Peach. — It  has  little  flavour. 

Jamuna  (Cerasus  comtUa)  Bird  cherry ;  7000  to  10,000  ft. — Simla. 

Paddam  (0.  puddum),  Cherry  ;  3000  to  7000  ft. 

Pdltt  (Pyrus  malus\  Apple. — ^The  apples  in  Eunawar  want  flavour  com- 
pared with  those  in  Kashmir.. 

Mehul  (P.  variolosa).  Wild  pear;  3000  to  7000  ft.— When  rotten,  the 
fruit  becomes  sweet 

Trummel  (Ficus  macrophyUa)^  Wild  fig ;  5000  ft. — Sold  in  bazaar,  Simla; 
flavour  pleasant. 

Akrot  (JugUins  regia)^  Wahaut ;  7000  to  9000  ft.— This  fruit  ripens  well 
at  Pangi,  but  not  much  higher. 

Ribes  nuhicola,  Currant;  11,000  ft. — Several  varieties  occur,  but  the 
fruit  without  flavour. 

R.  glaciate.  Currant;  11,000  ft. — Several  varieties  occur,  but  the  fruit 
without  flavour. 

R.  grossularia^  Gooseberry  ;t  10,000  ft. — Asning  valley. 

Ungoor  (Vitis  vinifera),  Vine ;  7000  to  9u00  ft. — The  grape  is  an  un- 
certain crop,  and  this  year  (1862)  the  excess  of  rain  was  particularly 
unfavourable. 

lU  or  Neoza  {Pinus  gerardiana),  Edible  pine ;  7000  to  10,000  ft.— The 
neoza  or  chilgoza  pine  is  first  seen  on  the  Miru  rid^e,  and  above 
Chini  becomes  a  principal  tree  of  the  forest  The  seeds  are  collected 
and  stored  for  winter  use,  being  a  regular  article  of  food — ^the  price 
asked  in  spring  was  two  annas  per  seer. 

Fenduk  (Corylus  lacera),  Hazel ;  8000  ft. — ^The  nuts  are  sold  in  Simla. 

Kaiphul  (Myrica  sapida),  Box  myrtle  ;  4000  to  6000  ft— Fruit  used  for 
making  sherbet. 

Unsri  (Ruhus  Jlavus)^  Bramble ;  5000  to  7000  ft.— Fruit  used  for  pre- 
serves. 


near  Rampur. 
in  Jacq.  ic, 


*  The  plantain  is  last  seen  below  Kotgturh,  and  the  mango  noai 
t  This  appears  to  be  identical  with  R.  Himalerue,  Royle,  flg. 
t.  77. 
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Frofforia  vesca,  Strawberry  ;  7000  ft. — Common,  but  produces  a  small, 

tasteless  fruit. 

Toothree  {Monu  parvifolia\  Mulberry  ;  4000  to  7000  ft.— Cultivated, 

foliage  prized  for  cattle. 

GRAINS.  * 

Konuk,  or  Gehun  {Triticum  sativum,  two  varieties),  Wheat,  red  and 
white;  13,000  ft.,  highest  limit,  15,000  ft.— The  bearded  and  awn - 
less  wheat  occur ;  Kunuk  denotes  the  flour,  not  the  grain. 

Vjon(Bordeum  ccelesU),  barley ;  highest  limit,  15,000  ft. — The  beardless 
variety  is  most  esteemed.  Barley  ripens  in  the  end  of  May,  several 
weeks  before  wheat. 

Joa  (H,  Kcxastichon)^  common  barley  ;  highest  limit,  15,000  ft. — Much 
cultivated. 

China  {Panicum  miliaceum),  Millet ;  6000  to  9000  ft. — In  the  middle  re- 
gions it  is  one  of  the  chief  crops. 

Kora  or  Koda  {Paspalum  scrobicvJatum) — This  is  an  inferior  grain,  only 
used  by  the  poorest  classes. 

Jongera  (Pencillaria  spicata)^  Spiked  millet ;  5000  ft. — Confined  to  the 
lower  valleys. 

Ogal  {Fagapyrum  emargincUum),  Buckwheat ;  13,000  ft. — At  high  eleva- 
tions cultivated  to  a  great  extent. 

Papbra  (F.  escuUntum),  Buckwheat ;  13,000  ft.  At  high  elevations 
cultivated  to  a  great  extent. 

MfmdwsL  (Eleusine  coracana),  Ragi;  5000  ft. — Perhaps  the  most  pro- 
ductive of  all  Indian  cereals. 

Batba  (Amaranthvs  frumentaceus),  Amaranth ;  7000  ft. — This  food 
plant  is  cultivated  on  the  Neilgherries. 

Jowar  (Sorghum  vulgare),  Great  millet ;  6000  ft. — Grown  only  in  the 
▼alleys. 

Bhatwa  (Chenopodium  vulgare)^  Goosefoot ;  7000  ft  — Entirely  a  rain 
crop,  grows  to  six  feet  high,  seeds  considered  nourishing. 


Masdri  (Ervum  hirsutum)^  Lentil ;  5000  ft. — ^In  com  fields. 

Mash  {Phaseolus  radiatus),  Black  pea ;  6000  ft. — The  seeds  are  both 

black  and  green. 
Urud  (P.  mcuc),  Black  gram;  6000  ft. — The  seeds  are  both  black  and  green. 
Batana  {Pisum  scUivutn),  Field  pea ;  8000  to  14,000  ft.— Cultivated  in 

Kunawar  and  Spiti. 
Bakla  (Faba  vulgaris),  Common  bean ;  8000  to  14,000  ft.— Cultivated  in 

Kunawar  and  Spiti. 
Bhnt  {Soja  hispida),  Soy  bean  ;  6000  ft. — I  also  saw  one  patch  of  this 

kind  of  pulse. 

ECONOMIC  PLAlfTS. 

Bhang  (Cannabis  indica)^  Indian  hemp ;  3000  to  7000  ft. — ^Yields  churms 

and  Himalayan  hemp. 
Atees  (Aconitum  heterophyllum),  Atees  plant ;  8000  to  13,000  ft. — The 

roots  are  much  employed  as  a  tonic  and  febrifuge. 
Tilia  kachang  (A.  napellus),  Wolfsbane ;  10,000  to  15,000  ft.— The  roots 

are  used  for  destroying  wild  animals. 
Monra  bikh  (A.  ferox),  Poisonous  aconite  ;  10,000  to  14,000  ft.— The 

roots  are  used  for  destroying  wild  animals. 

*  Rice  is  not  observed  above  6000  ft. 
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Btirmot  (Thalictrwi^  folioloium).  Meadow  rue  ;  5000  to  8000  ft. — ^Root 

used  as  a  febrifuge. 
Kurrooa  (Picrorhixa  kurrooa),  Bitter  root;  11,000ft.    Root  used  as  a 

febrifage.     Exported  to  the  plains. 
Chumresh  or  Simbur  (Rhododetidron  campanulatum),  Alpine  rhododen- 
dron ;  10,000  to  14,000  ft. — Leaves  used  as  snufi;  known  as  kasnUri 

puttay. 
Talsur  (R.  lepidotum)^  Alpine  rhododendron ;  10,000  to  14,000  ft.— 

Leaves  highly  stimulant. 
Kanta  (Meconopsis  aculeatd)^  Prickly  poppy ;  10,000  to  12,000  ft— 

Flowers  blue-purple,  showy. 
Jeku  {Daphne  papyrctcea)^  Paper  shrub  ;  5000  to  8000  ft. — Paper  pre- 
pared from  the  bark. 
Eoo  {Celtii  eriocarpd).  Nettle  tree ;  6000  ft.— Bark  used  for  making 

shoes. 
Soorch  (HippophacB  salicifolia)^  Buckthorn;  10,000  ft. — Berries  form  a 

good  preserve  mixed  with  sugar. 
Lodh  {Symplocos  paniculata),  Symplocos ;  7000  to  9000  ft. — ^Used  in 

dyeing  with  madder. 
Bhekul  {Prinsepia  utUU),  Prinsepia ;  4000  to  8000  ft.— Used  for  hedges  ; 

yields  an  oil. 
Moorub  (Desmodium) ;  7000  ft. — Bark  is  used  as  a  paper  stuff. 
Rumea  aceto$a,  Sorrel ;  6000  to  8000  ft.— Widely  distributed. 
Oxyria  reniformist  Mountain  sorrel ;  6000  to  8000  ft. — ^Used  as  a  native 

remedy. 
Kafi  (Chaptalia  goBsypina),  Shepherd's  tinder ;  7000  to  9000  ft. — The 

tomentum  on  the  under  surface  of  the  leaves  is  employed  by  the  hill 

people  as  tinder. 
Kusbul  (Aplotaxisfa$tuo»a)y  Shepherd's  tinder ;  7000  to  9000  Al— The 
.    tomentum  on  the  under  surfaee  of  the  leaves  is  employed  by  the  hill 

people  as  tinder. 
Tanacetum  tenuifolium^  Tansy ;  10,000  ft.^-Odour  pleasant,  useful  for 

flavouring  puddings. 
Karonda  (Cbn^a  ecKu/is) ;  3000  to  5000  ft.— Fruit  made  into  jelly. 
Qehai  {Elaagnus  conferta),  Oleaster. — Fruit  edible;  acidulous. 
Nepari  {Delphinium  hrunonianum),  Musk  plant ;  14,000  ft. — Smells 

powerfully  of  musk. 
(MtTA  (Berberis  lycium).  Berberry;  3000  to  9000   ft— The   extract 

**  Rasut,"  is  prepared  from  the  root,  and  a  yellow  dye. 
Berberis  arisUUa,  Berberry  ;  6000  to  10,0()0  ft.— The  extract  "  Resut" 

is  prepared  from  the  root,  and  a  yellow  dye. 
Indigofera  pulchella,    Wild   indigo;    7000   ft. — Rocky  bills,    abun- 

dioit. 
Capparis  ohovata,  Caper ;  3000  to  5000  ft. — ^Fruit  pickled. 
Ni£^  (Arundinaria  utilis),  Hill  bamboo ;  9000  ft — ^Used  for  wicker 

work,  and  for  lining  the  roof  of  houses. 
Bichu  ( Urtica  heterophylla),  Neilgherry  nettle ;  4000  to  7000  ft.— Yields 

a  valuable  fibre. 
Paya  {Bohineria  nioea)^  Bbeea;  4000  to  6000  ft.— Furnishes  a  textUe 

fibre  of  great  value. 
Siharu  {B.  salicifolia)  ;  6000  ft. — Used  for  makinff  ropes. 
Eurroo  {Gentiana  kurroOf  G.  Kashmirica),  Himiuayan  gentian ;  10,000 

ft.  — Near  the  eternal  snows. 
Cherayita  (Ophelia  paniculata,  O,  purpurascens,   O.  speciosaY  Chi- 

retta  ;  7000  to  9000  ft.— These  annual  plants  supply  the  chief  por- 
tion of  the  bitter  root  exported  to  the  plains. 
Piperi  {Tulipa  stellata).  Tulip  ;  4000  to  6000  ft.— Bulbs  edible. 
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L«mU>d4m  taraxacum.  Dandelion;  6000  to  10,000  ft.— Yields  the 
officinal  extract. 

Raee  (^Sinapis  glavca).  Mustard ;  up  to  11,000  ft. — ^Much  cnltiyated. 
SeVeral  species  of  Sinapis  are  grown  as  salads  and  condiments. 

Jira  (Cuminum  cyminumSy  Cumin  of  Scripture ;  7000  to  9000ft. — ^Abun- 
dant in  pasture  ;  seea  exported  to  the  plains. 

NoxBL^— An  admirable  description  of  the  configuration  of  the  hills,  and 
of  the  botanical  features  of  the  TaUej-  of  the  Sutlej,  is  contained  in 
Thomsom's  "Travels  in  the  Western  Himalaya.''  In  determining  the 
BAtiTe  names  of  the  plants  of  Bussahir,  much  assistance  maj  be  derived 
fiom  oonaulting  the  copious  index  of  Royle's  '*  Illustrations  of  the  Botany 
of  tbe  Himalaya,"  and  Jameson's  ''  Report  of  the  Botanical  Gardens, 
North  West  Provinces,  1855." 

This  list  of  i^anls  may  be  found  useful  by  visitors  to  Kunawar,  and  by 
the  engrineers  of  the  Huidostan  and  Thibet  road,  who  have  many  oppor- 
tmaitl—  of  making  additiona  and  correotions. 


Usefni  Trees  a/nd  Shrubs  of  KiRia  and  Kangra. 

00MI7EBS. 

Keln  (Cedrus  deodara).  Deodar  or  Himalayan  cedar.^— Grows  on  north 

slope  of  Dhaola  Dhar,  and  in  KdllO. 
KaU  (Jvms  excelsa),  Lofty  pine. — In  Kdlld,  not  in  Kangra. 
Chil  or  Chir  (P.  longifolia).  Long  leaved  pine. — Grows  luxuriantly  on 

north  slopes,  timber  best  at  4000  to  5000  feet. 
Xeoza  (P.  ger{irdiana)f  Grerard's  or  edible  ^ine. — ^A  few  trees  across 

the  Dhaola  Dhar,  near  XJlassa  on  the  Ravi. 
T6s  {Picea  wehbiana),  Webb's  pine  or  silver  fir. — The  wood  is  not  much 

valued,  shinies  are  laid  on  the  roof  of  houses. 
Rai  (Abies  MnttAuma),  Himalayan  spruce. — ^The  wood  is  not  much  valued, 

shingles  are  laid  on  the  roof  of  houses.     The  rai  is  often  100  ft. 

.high,  and  5  ft.  in  diameter. 
Deodara  (Ouprsisus  torulosa)^  Twisted  cypress. — ^At  the  head  of  the  Par- 

bati  (Longden). 
Bkamhi  or  Rakhal  (Taaus  baccata).  Common  yew. — ^In  K411CL,  very 


Leuri  or  Suri  (Juniperui  excelsa).  Pencil  cedar. — On  the  crest  of  Dhaola 
Dhar  and  in  LahM. 

OAKS. 

Bahn  {Qiuercus  incana\  Common  Himalayan  oak. — The  English  residents 

at  Dharmsala  use  this  timber  for  beams  and  rafters. 
Mohrd  (Q.  dilatata). 
Kharsft  (Q.  senUearpifolia),  Alpine  oak. — Seldom  grows  belows  8000 

feet,  and  ascends  above  therrai^  of  pines. 
Baloot,  (Q.  Hex),  Evergreen  odL — ^Veiy  rare,  becomes  common  at  Marri 

and  in  the  Trans-Lidus  Hills. 
Ghiaar  (PlaSanHs  orieniaHs),  OriMital  plane.-*Of  giant  size  and  great 

beanty  in  Chamba. 
Mandal  (Acer  eaudatum),  Maple. — Wood  not  esteemed  by  natives. 
Haral  (Ulmus  eampestrisy)  Small-leaved  elm. — ^Many  fine  trees  of  the 

murali  or  meMn  in  tlie  upper  parts  of  KdUil,  30  ft.  in  girth,  wood 

esteemed. 
Himbnreh  (17.  erosa),  Large-leaved  elm. — ^Many  fine  trees  of  the  murali 

or  mehun  in  the  upper  parts  of  K4114,  SO  ft  in  ghrth ;  wood  not 

esteemed. 
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Akhr^t  {Juglans  reaia),  Walnut. — ^Moet  Taluable  for  the  firuit  as  well  afi 

the  wood,  which  from  old  trees  is  dark-ooloured  and  handsome. 
Ooonh  Kn6r,  or  Jooah  (Pavia  indica),  Indian  horse-chestnnt. — A  pictor- 

esque  tree;  wood  sometimes  nsed  for  furniture,  yeiy  abundant  in 

Kaiia,  at  6000  to  8000  fl. 
Dimri  {Cedrela  gerrata),  Hill  toon. — Recognised  bj  its  long  racemes  of 

flowers. 
Kunoh  or  Koish  (Alnus  'Mpalensit)^  Himalayan  alder. — Bark  used  in  tan- 
ning, wood  for  gunpowder  charcoal. 
Bhnij  or  bhojaputra  {Betula  hhoj-putra).  Paper  birch. — Sanscrit  name 

of  the  delicate  bark  used  as  paper,  for  ooToring  umbrellas  and  lining 

hookahs,  &c. 
Jhanji  (Corylus  columa),  Hazel. — ^A  good  sized  tree,  called  sfwroli  on 

the  Par  bati. 
Shamshad  (Bfixus  iempervireruY  Box  tree. — ^Abundant  near  Manikaran, 

wood  in  demand  for  engraving,  and  plugs  of  rifle  balls. 
Kanoch,  or  Tnm  (Fraxinus  xantiwxyloiaes).  Crab  ash. — ^Very  small ;  oe- 

casionalhr  jampan  poles  are  made  of  it. 
Sannan  {F.  fioribunda)^  Large  ash. — This  was  introduced  by  Mr  Madeod 

from  Pangi  to  Dharmsalla.    In  toughness  resembles  English  ash. 
Haldo  (Gomus  macrophylla\  Dogwood. 
Kvthi\Viburnum\  Elder. — ^There  are  several  species. 
Kurun  or  Tut  (MortM  parvifolia),  Mulberry.-— Wood  highly  esteemed. 
Earrak  (CeliU  orientaUs),  Nettle  tree. — Planted  in  avenues,  Kcdlil. 
Kahd  {OUa  ctupidata),  Olive  tree. — Valley  of  Parbati ;  varies  much  in 

the  shape  of  its  leaves,  and  appears  to  be  0.  europcea, 
Ekulblr  (Datisca  cannahina), — Root  exported  to  Amritsir  as  a  dye- 
stuff: 
Ringal  or  Nigala  (Arundinaria  ut%lii\  Hill  bamboo. — Shepherds'  pipes, 

baskets,  and  mats  are  made  of  it. 
Rouns  (Cotoneaster  hactllaris),  Indian  mountain  ash.— -The  alpemtocks 

of  travellers  are  made  of  this  wood. 
Eliyun  (Andromeda  ovalifolia)^  Common  andromeda. — Leaves  injurious 

to  sheep  and  goats. 
Bras  (Rhododendron  arhyreum),  Common  rhododendron. — ^Tree  'gives 

posts  6  in.  in  diameter,  wood  brown. 
R.  campctnulatwn. 
Br6  or  Kathi  rDes'modtum).—- Bark  used  for  paper-making  in  the  jail  at 

Dharmsalla ;  the  plant  is  very  abundant 


FRUITS  AND  B8CULENT  ROOTS  OF  KULLU  AND  KANORA. 

Aru  (Amygdalus  persica).  Peach. — In  gardens  thrives  vigorously  and 

3^elds  fine  firuit. 
Mundla  aru  (A.  persica^  var),  Nectarine. — ^In  gardens  thrives  vigorously 

and  vields  fine  fruit. 
Juldaru  (Armeniaca  viUgaria),  Himalayan  apricot — Fruit  a  staple  pro- 
duce in  EMlii,  and  common  article  of  food  ;  they  are  small  and  firm 

fleshed,  so  that  they  dry  well. 
Aru  bokhara  {Prunus  domestica),  Garden  plum. — Several  varieties  of 

plum;  damson,  and  greengage  are  cultivated  at  Holta  plantation. 

The  seeds  are  freely  distributed  to  all  applicants. 
Aldcha  (Prunus  var.),  Himalayan  greengage. — Several  varieties  of  plum, 

damson,  and  gi^aen^age  are  cultivate  at  Holta  plantation.    The 

seeds  are  freely  distributed  to  all  applicants. 
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PadcUun  {Cerctsus  puddum),  Gonmion  bird-cheny. — Oocim  as  far  as  the 

Indus ;  a  sacred  tree  amon^  the  Hindoos. 
Gilas  (C,  puddwHy  var),  Kashmir  cherry. — ^In  gardens. 
Ara  balla  (C  puddum,  var),  Kabul  cherry. — ^In  ^urdens. 
Jamun  (0.  eomtUa),  Himalayan  bird  cherry. — throws  to  a  large  size, 

wood  esteemed. 
Seb  or  Pain  (P^rus  malus\  Apple.-^The  apples  want  flaToor  compared 

with  those  of  Eloshmir. 
Nas  pati  (P.  communis)^  Pear. 
Mahal  or  Kaintb  (P.  variolosa) ,  Wild  pear--^Yields  a  yaluable  wood, 

brown,  hard,  fine  grained. 
Bun-Mehal  (P.  haccatc^y  Crab  apple. 
Bhee  (Cydonia  vulgaris^  Quince. — In  great  abundance  at  Nuggur,  fruit 

used  for  preserves. 
Mitha-tendd  CpiospyroB  tomentosa). — ^Two  large  trees  at  Jagatsukh  bun- 

galow.     Fruit  edible. 
Erioboirya  japonica,  Loquat. — ^This  Chinese  tree  gives  well-developed 

fruit  of  good  flavour. 
RuhuM  JlatfUBy  Yellow  raspberry. — ^A  very  pleasant  fruit,  KMICL 
Akhi  (R,  purpureus),  Himalayan  raspberry. 
Fragaria  vesca.  Strawberry. — Wild  strawberries  common,  but  produce 

little  fiTiit. 
Chukri  (Rhetwi  emodt), — Common  rhubarb,  (R.  Moorcroftianum),  Small 

Btalked  rhubarb. — ^The  Emodt  is  less  active  as  a  purgative,  and  more 

spongy  in  texture. 
Soral  (iW'oria  tub^rosa).— Tubers  exported  to' the  plains. 
^^vnm  {Panica  granatum),  Pomegranate. — Seeds  and  rind  medicinal. 


TBBE8  OF  THE  LOWER  HILLS. 

Tun*  {Cedrda  toona\  Toon  tree. — Wood  of  a  red  colour,  esteemed  for 
furniture,  very  durable. 

(^^hunpa  {MicheLia  champa^d),  Champa  tree. — Only  known  as  a  culti- 
vated tree. 

Sissu  or  Tali  {Dalbergta  Hssu),  Sissoo  tree. — This  raluable  tree  does  not 
thrive  so  well  as  in  Goojerat  and  Jhelum 

S41  or  Sahkut  (Shorea  rohusia),  Saul  tree. 

Kakur  (Rhus  acuminata).  Sumach  tree. — ^This  and  the  following  species 

Sung)  yield  beautiful  wood ;  the  native  name  '^  kahur  singni,"  is 
>m  the  long  curved  excrescences. 
Tung  (R.parvifira),  Sumach  tree. 
BehCTa  (Terminalia  bderica),  Beleric  myrobalan  tree. 
Hut  (T.  chebula),  Chebulic  myrobalan  tree.^ — ^Valuable  tree,  the  fruit 

^  yields  a  dye  and  medicine. 
Aijun  (T.  plabra), — Timber  used  for  railway  sleepers. 
Tendu  (Ihospjfros),  Hill  ebony. — ^The  heart  wood  is  generally  small. 
Mowah  {Bassia  latifolia)^  Mowah  tree. — The  seeds  yield  a  fatty  oil,  and 

the  flower  a  spirituous  liquor. 
Tejbul  {XanthooDylon  hostile). — ^The  aromatic  fruit  is  used  as  a  condi- 
ment. 
Dhamiin  (Chretna  elastica), — ^Valued  for  the  elasticity  of  the  wood. 

*  The  Jaswan  D^  was  once  famous  for  toon  wood,  but  scarcely  a  tree  is 
loft  I  have  urged  the  Zemindars  and  English  settlers  to  plant  it  along  the 
l^uiks  of  water-courses  in  Kangra  Valley. 

t  There  is  a  small  clump  of  sal  trees  in  the  eastern  portion  of  Kangra 
Valley,  near  Sujanpur-Tira ;  a  few  also  occur  near  Rajpura  in  Hoehiarpur, 
which  is  the  western  limit  of  its  growth. 
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Phalsa  {Chrewia  asiatica), — ^YiekJB  a  pleasant  sub-acid  fruit. 
Behul  {G,  oppositifolia), — Bark  employed  for  making  ropes. 
Timbul  or  Tremul  (Ficus  macrophyUa)j  Broad-leaTcd  fi^ — ^Fmit  edible^ 

sold  in  the  bazaars. 
Bama  (Cratceva  religiosa). 
Kunear  (Cassia  fistula). — Fruit  collected  for  sale. 
Kheir  (Acacia  catechu),  Catechu  tree.* 

Sirissa  {A,  data),  Doon  Siriss  tree. — Confined  to  the  outer  hills,  border- 
ing on  the  plains. 
B^r  (Zxzyhusjujuba),  B^r  tree. — Wood  used  for  clogs  and  saddle- trees. 
Jamun  (kugenia  jambolana)j^^A  large  tree,  fruit  edible,  wood  usefuL 
Kuddum  {Nauclea  cordifolia). — Wo^  yellow ;  decays  when  exposed  to 

wet 
Kamela (l?o»/^a  t%nctoria).—JJ^  to  3000  feet;  the  dye  is  soUJor  18 

rupees  per  maund. 
Nim  {Azadirachta  indica\  Neem  tree. — ^Planted.    Very  scarce. 
B^l  (/Egle  marmclot),  B6l  tree. — In  Kangra  valley ;  £niit  collected  for 

medicinal  use. 
Pahari  Erind  (Jatropha  cwrcas\  Purging  nui — ^Along  the  bote  of  the 

mountains. 
Dh6i  (Orislea  tomentoaa). — Flowers  employed  to  dye  red. 
Khajdr  {Phcenix  sylvestris)^  Wild  date. — ^ank  of  &as  above  MandL 
Gund^hra  (Nerium  odorum).  Oleander. — Root  poisonous. 
Keor  (Holarkena  a/ntidysenterira), — Bark  an  astringent  medicine. 
ChiL  (Thea  viridis),  Tea  plant.— Very  extensively  cultivated  in  Eang;ra 

Valley  and  KMIO. 
Kutchnar  (Bauhinia  variegata). 

Maloo  (B.  vahlii). — Leaves  used  for  packing,  bark  for  making  rope. 
Aonla  {Emblica  oficinalis). — Wood  used  for  framework  of  wells,  firuit 

preserved  as  a  pickle,  bark  astringent. 

VII.  The  following  letter  from  Hbitht  Stbfhkns,  Esq.,  to  Professor 
Balfour,  was  read : — In  one  of  the  hinds'  houses  at  Artnurstone,  near 
Meigle,  in  Strathmore,  belonging  to  Mr  Kerr,  it  was  suspected  that  some- 
thing was  wrong  under  the  wooden  floor  of  the  ben  end,  as  whenever  the 
wife  washed  the  floor  the  water  became  of  a  red  colour,  and  latterly  a 
fungus  intruded  itself  amongst  the  clothes  of  a  fixed  bed.  It  was  resolved 
to  take  up  the  floor  and  examine  into  the  matter,  when  the  extraordinary 
phenomenon  presented  itself  of  a  fungoid  substance  stretching  from  joist 

*  Major  Madden  describes  the  process  of  manufacturing  catechu  {Kuth) 
in  the  Turaee,  vide  "  Jour.  As.  Soo.,*'  June  1848,  p.  566.  Dr  Hooker  also,  vide 
"  Him.  Journals,"  I.  p.  62. 

At  Dharmsalla,  there  is  a  station  and  soldiers'  garden,  and  an  arhoretmi^ 
belonging  to  Mr  D.  F.  Madeod,  O.S.,  well  worthy  of  a  visit,  containing  many 
introduced  Himalayan  trees  of  great  interest.  Box,  ash,  and  various  conifers, 
as  well  as  many  European  fruit  trees  adapted  to  this  hill  station ;  it  is  per- 
haps the  only  collection  of  indigenous  alpme  trees  in  the  Punjab.  At  Amb, 
there  is  an  old  Mahomedan  garden,  containing  gigantic  specimens  of  toon, 
Champa,  Artocarpus  ixUegrifdUa^  Mimutopte  lengi^  Chdpreasus  sempenrirms,  and 
Platcams  orierUalis,  At  Holta  plantation,  there  is  a  large  stock  of  StiiUngia 
sdtifera,  the  tallow  tree  of  China,  EUzococca  vmjiida,  the  varnish  tree  of  Japan, 
and  other  economic  plants.  Tea  culture  has  flourished  even  beyond  Dr 
Jameson's  expectations,  and  has  extended  beyond  Kangra  Valley  into  Hand! 
and  EMfi.  The  culture  seems  to  be  limited  only  by  the  amount  of  available 
land. 
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to  joist  immediately  under  the  floor  like  a  sheet  of  half-bleaohed  linen, 
drj  above,  but  having  drops  of  water  suspended  from  its  under  side. 
Both  the  joists  and  under  side  of  the  flooring  deals  were  rotten.  The 
joists  were  only  two  or  three  inches  above  the  ground,  the  surface  of 
which  seemed  covered  with  a  dust  like  brown  rappee.  The  fungus  seems 
to  have  penetrated  through  the  joists  of  the  wall  between  this  and  the  ad- 
joining cottage,  and  no  doubt  its  floor  will  be  found  to  be  in  the  saipe 
state  as  this  one  when  it  is  examined.  I  was  present  at  the  taking  up 
of  the  floor,  and  thought  of  bringing  a  specimen  with  me  to  show  to  vou. 
I  presume  that  the  fungus  has  been  generated  by  the  damp  and  confined 
state  of  the  space  under  the  floor ;  and  in  order  to  prevent  a  recurrence 
of  the  evil,  I  advised  that  the  earth  be  du^  out  as  deep  as  the  foundation 
of  the  house ;  that  broken  stones  be  put  m  as  deep  as  to  come  near  tiie 
under  side  of  the  new  joiits ;  that  the  part  of  the  partition  wall  between 
the  cottages  under  the  floor  be  pointed  with  mortar  and  plastered  ;  that 
a  drain  m  dug  idong  the  back  wall  of  the  cottages,  as  low  as  the  founda- 
tion, and  filled  with  broken  stones ;  and  that  ventilating  holes,  covered 
with  perforated  zinc,  be  made  through  the  front  and  back  walls,  lower 
than  the  floor.  It  would  be  obliging  if  70U  can  tell  me  whether  you 
know  this  fungoid  substance,  and  to  give  me  jour  opinion  whether  jou 
think  the  means  I  have  suggested  wm  prevent  a  recurrence  of  the  evfl 
for  the  Aiture, 

Professor  Balfour  stated  that  the  plant  was  Mer€uUu$  lacrymarut  or 
the  Dry-rot  fungus,  and  that  Mr  Stephen's  directions  were  most  judicious. 

Mr  P.  K.  Vabtan,  medical  missionary,  Nazareth,  sent  specimens  of 
Moffunriiea  Charadtu.  The  colour  of  the  fruit  when  ripe  is  orange -yel- 
low. After  it  is  ripe  it  splits.  The  plant  is  a  climber,  growing  to  the 
height  of  eight  or  ten  feet.  The  ripe  fruit,  deprived  of  its  seeds,  is  im- 
mersed in  ouve  oil,  and  used  as  an  em(^lient  application  to  wounds  and 
painfull  sores. 

Professor  Stmb  presented  specimens  of  the  stem  and  branches  of  a  green- 
sage  plum,  in  which  a  complete  ring  of  bark  about  an  inch  in  extent  had 
been  cut  out,  and  in  which  the  wood  had  been  formed  at  the  upper  part 
above  the  cut,  causing  considerable  swelling  in  the  superior  portion,  wnile 
the  inferior  continued  of  its  original  size. 

Dr  Alexander  Hunter,  Madras,  sent  for  exhibition  photographs  of— 
1.  The  Banvan  tree ;  2.  Adan$on%a  digitiUa,  the  Baobab  tree ;  3.  Anti- 
quities at  Humpee,  with  Euphorbias  growing  out  of  the  ruins ;  4.  View 
of  the  Horticultural  Gardens  at  Madius. 

F.  Natlor,  Esq.,  exhibited  specimens  of  Sagina  nivalis  which  he  had 
colleeted  on  Bmi  Lawers,  September  18d3.  Dr  Murchison,  London, 
says  that  he  has  in  his  herbarium  two  specimens  marked  Arenaria  rubella^ 
but  which  he  believes  to  be  Boigina  nivcUis.  They  were  picked  on  Ben 
Lawers  in  1847. 

Mr  WiLUAM  Stewart  noticed  the  flowering  of  Veroniea  tptdoaa  in 
the  open  air  at  Orchardton,  Kilmarnock,  80th  Deo.  1863. 

A  note  from  Dr  Buidwood  was  read,  regarding  the  Botanic  Garden  at 
Bomb&y. 

Specimens  of  the  work  to  be  published  illustrating  the  Grand  Duke 
Maximilian's  travels  in  South  America,  were  exhibited. 


Digitized  by 


Google 


86  Donations  to  the  Society.  • 

l\th  Feb.  1864. — Professor  Balfour,  President,  in  the  Chair. 

The  following  gentleman  was  elected  a  Member  of  the 
Society : — 

Samubl  Macmillan,  Esq. 

The  following  donations  to  the  Library  were  laid  on  the 
table : — 

Proceedings  of  the  Natural  History  Society  of  Dublin,  VoL  IV., 
Part  1. — From  the  Society. 

Proceedings  of  the  Royal  Horticultural  Society,  Vol.  IV.,  Nos. 
2,  3. — From  the  Society. 

Verhandlungen  des  Naturforschenden  Vereines  in  Briinn,  1862. 
— From  the  Society. 

The  following  donations  to  the  University  Herbarium 
were  announced : — 

From  T)v  Lauder  Lindsay,  Perth — Collection  of  Dried  Plants 
from  New  Zealand. 

From  Mrs  Dr  Dubuc — A  large  general  collection  of  named 
Plants,  contained  in  33  boxes,  also  a  mounted  and  named  collec- 
tion of  Plants,  principally  British — the  collections  belonged  to 
her  son,  the  late  Dr  Emile  William  Dubuc,  R.N. 

From  F.  B.  W.  White,  Esq.— Parcel  of  British  Plants. 

The  following  donations  to  the  Museum  at  the  Royal 
Botanic  Garden  were  noticed : — 

From  Mrs  Dr  Dubuc — Thirty  Specimens  of  Fossil  Plants,  and 
various  Fruits  and  Seeds  collected  by  her  son,  the  late  Dr  E.  W. 
Dubuc,  R.N. 

From  Messrs  P.  Lawson  &  Son — Cones  of  Pinu9  eontorta,  from 
California. 

From  Mr  James  Anderson,  Jamaica — Seeds  of  Mango,  Avocado 
Pear,  Akee,  &c. 

From  S.  C.  Mackenzie,  Esq. — ^Bunch  of  Rice  from  Calcutta. 

The  following  Communications  were  read : — 

I.  On  Diphatemonoua  Flowers  ;  with  some  Remarks  upon  the 
Position  of  the  Carpels  in  the  Malvaceae.  By  Aliolaiidbb 
Dickson,  M.D.,  Edin.    (Plate  I.) 

It  has  long  been  known  that  in  Ckranium  and  its  allies, 
the  stamens  superposed  to  the  petals  are  extemsd  to  those 
superposed  to  the  sepals.  That  this  is  the  case  is  very  dis- 
tinctly seen  in  the  adult  state,  where  the  dilated  bases  of 
the  filaments  of  the  outer  stamens  overlap  those  of  the  inner. 
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Before  these  plants  were  examined  organogenically,  the 
enter  stamens  were,  not  nnnatarally,  assumed  to  be  the 
older  ;  and,  as  this  involved  a  want  of  due  alternation  of 
parts,  it  was  imagined  that  a  third  and  outermost  whorl  of 
stamens  alternating  with  the  petals  must  have  aborted,  the 
idea  being  held  to  be  countenanced  by  the  frequent  occur- 
rence^ in  these  plants,  of  five  glands  outside  the  androecium 
and  alternating  with  the  petals.*  When,  however,  the  de- 
velopment of  the  parts  was  observed,  the  unsoundness  of 
this  theory  became  evident ;  for  it  was  found  that  the  outer 
stamens  are  the  younger ;  and,  moreover,  that  the  glands 
do  not  appear  until  shortly  before  the  time  of  blossoming.f 
The  fact  of  the  younger  whorl  of  stamens  being  external 
to  the  older  one  is  remarkable,  as  being  exactly  the  reverse 
of  what  one  would,  a  priori,  have  expected.  The  question  as 
to  how  stamens  should  be  so  arranged,  is  an  interesting  one, 
and  derives  great  importance  from  the  researches  of  Payer 
having  shown  that  this  arrangement,  so  far  from  being  un- 
common, obtains  in  the  greater  number  of  diplostemonous 
dicotyledons. 

In  attempting  an  explanation  of  this  difficulty,  I  am  fully 
aware  of  the  delicacy  of  the  questions  involved ;  and  I 
would  offer  the  result  of  my  consideration  of  the  subject, 
more  as  a  suggestion  worthy  of  being  kept  in  view  by  those 
who  may  examine  diplostemonous  flowers,  organogenically 
or  otherwise,  than  as  a  definite  solution  of  the  problem.  In 
short,  I  would  submit  a,  possible  solution,  to  be  substantiated 
or  negatived  by  more  extended  and  comprehensive  observa- 
tion of  the  facts. 

Of  diplostemonous  flowers,  there  are  two  principal  forms 
which  demand  our  attention  : — 

Ist,  That  in  which  the  younger  staminal  whorl  is  the 
more  internal,  and  the  carpels,  when  of  the  same  number, 
alternate  with  the  younger  stamens.  Examples — Coriaria^X 

*  Maont,  Atlas  de  Botanique,  p.  60.  Balfour,  Glass-Book  of  Botany,  p.  783, 
fig.  1485,  with  description. 

t  Payer,  Organog^nie,  p.  69 ;  pis.  12  and  18 :  the  development  of  the  glands 
in  Erodium  is  shewn  in  pi.  12,  figs.  17  and  21. 

X  Ihid.,  p.  40;  pL  10.  LimnanthUj  in  all  prohability,  comes  under  the 
same  head.  Although  Payer  describes  the  younger  stamens  in  L,  DougUuU 
as  the  more  external,  his  figure  (pi.  10,  ^g.  21)  does  not  seem  to  bear  out 
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Agroiieimnay  Ceraattum  (e.g.  0.  trtviale)*  Lasiopetalum 
(e.g.  L.  €oryUfoliwm)y^  LiUmr^  &c.  (PL  I.,  fig.  2.)  Com- 
paratively few  dicotyl^ons,  but  almost  all  diplostemcmons 
monocotyledons,  fall  nnder  this  head. 

2d,  That  in  which  the  younger  stamens  are  the  more  ex- 
ternal, and  the  carpels,  when  of  the  same  number,  alternate 
with  the  older  stamens.  Examples — Q^raniwm^  Briea, 
Malaehium,  &c.  (fig.  1.)  As  I  have  already  mentioned,  the 
greater  number  of  diplostemonous  dicotyledons  fall  under 
this  head. 

In  the  first  of  these  two  forms  of  diplostemony  (that  in 
which  the  younger  stamens  are  the  more  internal),  the  ar- 
rangement requires  no  explanation,  as  it  corresponds  with 
the  ordinary  centripetal  evolution  of  successive  whorls  upon 
an  axis. 

The  case,  however,  is  widely  different  where  the  younger 
stamens  are  the  more  external.  Here  we  seem  to  have  a 
cefUri/ugcU  succession  of  parts  upon  an  axis.  Have  we  any 
analogies  to  guide  us  in  explaining  this  apparent  anomaly  ? 
What  suggests  itself  most  naturally  in  this  regard  is  per- 
haps the  case  of  polyadelphous  flowers,  where  the  members 
of  each  staminal  group  are  usually  developed  in  centrifugal 

the  statement,  for  there  the  circle  of  the  younger  stamens  appears  almost 
to  coincide  with  that  of  the  older  ones,  or,  if  anything,  to  he  somewhat  smaller 
than  it.  In  the  more  advanced  stages,  the  younger  stamens  are  yery  diistinctly 
tht  more  iatemaL  At  all  eventB,  the  planti  E»|niMs  ie-iu?eetigation  upon  this 
yoiAt. 

*  I  have  examined,  with  great  care,  the  deyelopment  of  the  stamens  in 
Agrottemima  Flo9-J<ma  and  Cerastium  ttvndU^  and  in  hoth  of  them  I  can  confi- 
dently state  the  younger  stamens  to  he  the  more  internal.  I  hayer  giren 
igoree  of  young  flowers  of  these  two  planti  (Plale  L,  figs.  12  aad  13).  Payer 
has,  on  the  contrary,  stated  that  the  oldir  stamens  in  CmuUum  are  tha  mm« 
internal ;  but  his  figures  do  not  indicate  this  yery  satisfactorily.  To  judge 
ftom  my  own  experience  of  C7.  trmdU^  I  should  imagine  it  to  be  yery  difficult 
to  determine  which  staminal  whorl  is  lite  more  internal,  when  the  flower  is 
yienred  so  much  fiom  aboye  as  those  represented  by  Payer  (Oi^ganog^nie,  pL  72, 
figs.  7  and  8).  In  all  fiowers  like  Oercutkmy  where  the  receptacle  is  yery  con- 
yex,  it  is  yery  necessary  to  obtain  a  completely  side  yiew,  so  as  to  see  the 
difference  in  eUvaHon  of  the  different  parts.  In  fiowers  witii  flat  receptacles,  on 
tiie  other  hand,  the  yiew  from  aboye  is  the  most  adyantageous,  as  the  parts 
are  no  longer  on  higher  and  lower  eleyations,  but  on  larger  and  smaller  circles. 

t  Organogenic,  pL  9,  fig,  4. — Though  the  fact  is  not  mentioned  in  his  text, 
Payer's  figure  leaves  no  doubt  as  to  the  younger  stamens  (staminodes)  in  this 
plimt  being  on  a  smaller  and  more  internal  circle  than  the  older. 
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Huccession  upou  a  cushion-like  body  which  precedes  their 
appearauce.     Payer  has,  however,  by  the  most  conviucing 
argumeuts,  determined   the  staminal  phalanges  of  poly- 
adelphous flowers  to  be  compound  stamens,  the  parts  of 
which,  when   centrifugally  developed,  correspond  to   the 
Ijasipetally  developed  leaflets  or  lobes  of  ordinary  leaves ;  so 
that  in  these  flowers  we  have  no  real  examples  of  centrifugal 
succession  of  parts  vpon  an  aocis.    A  curious  arrangement, 
however,  is  described  by  Payer  as  occurring  in  Opttntia, 
where  vast  numbers  of  stamens  are  developed  in  centrifugal 
succession,  and  apparently  distributed  uniformly  round  the 
receptacle.     We  may  arrive  at  a  comprehension  of  this  re- 
markable form,  if  we  direct  our  attention  to  certain  c€ises 
which  appear  to  connect  it  with  more  easily  intelligible 
forms.     In  Brathya  {Hypefricvm)  prolifica,  Payer  has  shown 
that  the  staminal  cushions  (which  usually  remain  distinct 
in  the  Hypericacese)  become  fused  together,  at  an  early 
period,  into  a  single  nearly  uniform  annular  cushion,  upon 
which  the  stamens  make  their  appearance  centrifugally. 
Again,  in  CistuSy  he  has  shown  that,  in  the  early  condition, 
the  centrifugally  developed  stamens  exhibit  distinct  traces 
of  grouping,  although  the  annular  cushion,  on  which  they 
are  developed,  is  always  entire.     From  Ctsti^  we  pass  at 
once  to  Hdiaaithemumy  where  all  trace  of  grouping  in  the 
stamens  disappears,*  presenting  us  with  a  condition  quite 
analogous  to  that  in  Opuntia,    Such  a  series  of  forms  leaves 
us  in  no  doubt  that  in  Opuntia,  as  in  HeUanthemum  and 
CHstua,  we  have  merely  an  extreme  case  of  the  fusion  of 
compound  stamens,  which  differs  from  that  in  Brathya  only  in 
being  congenital,  while  in  that  plant  it  does  not  commence 
until  a  little  after  the  appearance  of  the  staminal  cushions. 
In  connection  with  the  above,  I  must  not  omit  allusion 
to  Payer's  own  determination  of  the  signification  of  the  an- 
drodcium  in  Oistus;  and  as  the  questions  suggested  by  it 
have  no  unimportant  bearing  upon  the  subject  of  this  paper, 
I  may  be  excused  the  apparent  digression  of  commenting 
upon  it     In  this  plant  he  has  found  that  the  stamens 
make  their  appearance  in  centrifugal  succession  upon  an 

♦  Organog^nie,  p.  17,  plate  iii.  fig.  25. 
IRANS.  BOT.  80C.,  VOL.  VIIT.  ^ 
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annular  cusbion  surrounding  the  centre  of  the  floral  axis, 
and  in  this  wise : — in  the  first  place,  a  circle  of  five  stamens, 
superposed  to  the  sepals,  makes  its  appearance  on  the  upper 
part  of  the  annular  cushion ;  later,  alternate  with  and 
below  these,  a  second  circle  of  five  stamens  is  developed ; 
still  later  and  lower,  ten  stamens  appear,  one  on  either  side 
.of  each  of  the  stamens  of  the  second  circle  ;  lastly,  a  great 
number  of  stamens  continue  the  centrifugal  succession  till 
the  annular  cushion  is  completely  covered.  "  From  this  mode 
of  staminal  development,"  he  says,  "  may  we  not  conclude 
that  the  androecium  of  Ciatvs  is  composed  of  only  two  whorls: 
the  one  superposed  to  the  sepals,  in  which  the  stamens  remain 
simple  and  are  the  more  internal ;  the  other  superposed  to  the 
petals,  in  which  the  stamens  are  grouped  in  five  bundles,  the 
stamens  in  each  bundle  appearing  from  above  downwards/'* 
Here,  I  cannot  but  think,  Payer  has  introduced  an  un- 
necessary complication  into  the  subject.  His  interpretation 
involves  at  least  one  serious  improbability, — ^that  in  the  same 
flower  there  should  be  both  simple  and  compound  stamens. 
What  induced  him  to  adopt  thi»  opinion  was  no  doubt 
the  consideration  that,  if  the  five  stamens  of  the  first  degree, 
which  are  superposed  to  the  sepals,  were  assumed  to  be  the 
apices  of  staminal  groups,  the  stamens  of  the  second  degree, 
which  are  superposed  to  the  petals,  must  occupy  neutral 
territory  between  these  groups.  He  seems  not  to  have 
taken  notice  of  the  fact  which  his  figuref  plainly  indicates, 
that  the  same  difficulty  would,  on  his  own  supposition,  occur 
lower  down,  where  there  are  stamens  (apparently  of  the 
fifth  degree)  superposed  to  the  sepals,  and  therefore  on 
neutral  territory.  The  same  thing  appears  still  more 
strikingly  in  his  figures  of  Capparis  (the  androecium  of 
which  he  has  recognised  as  being  similar  to  that  of  Cistus), 
where  it  will  be  seen  that  in  every  second  or  third  genera- 
tion of  stamens  there  are  some  occupying  neutral  territory. 
There  seems,  therefore,  to  be  no  more  reason  for  con- 
sidering the  stamens  of  the  second  degree  as  the  apices  of 
staminal  groups  than  for  so  viewing  any  of  the  other  sta- 

♦  Op,  eit.  pp.  16,  17.  t  Op,  eU,  plate  iii.  fig.  18. 

[y,B, — This  page  has  been  reprinted  to  admit  of  a  correction  in  the  text.  It 
will  farther  be  necessary  to  add  to  the  end  of  the  first  line  of  p.  91  the 
words  "  sepals  or."] 
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mens  of  inferior  degree  which  may  be  superposed  to  the 
petals.  It  appears  to  me  that  in  Ciatua  and  Capparisy  all 
the  stamens  superposed  to  the  petals  (including  of  course 
the  stamens  of  the  second  degree)  must  be  looked  upon 
simply  as  neutral  structures,  resulting  from  the  coalescence 
of  parts  at  the  points  of  fusion  of  the  contiguous  groups, 
just  as  "interpetiolar  stipules"  are  neutral  structures,  re- 
sulting from  the  coalescence  of  the  stipules  of  opposite 
leaves  at  the  points  of  fusion  of  the  leaf-bases.  This 
analogy  will  at  once  be  admitted  as  a  legitimate  one,  when  it 
is  remembered  that  stipules  are  nothing  but  lobes  of  the  leaf. 

To  sum  up,  I  think  it  is  sufficiently  evident  from  the 
foregoing  considerations,  that  all  the  instances  of  indefinite 
stamens  exhibiting  an  apparent  deviation  from  the  law  of 
centripetal  succession  of  leaves  upon  an  axis,  may  be  re- 
solved into  cases  of  compound  stamens  with  development 
of  lobes  from  above  downwards. 

From  this  conclusion  we  are  naturally  led  to  inquire 
whether  those  diplostemonous  forms,  where  the  younger 
stamens  are  the  more  external,  may  not  in  like  manner  be 
found  to  be  merely  apparent  deviations  from  the  ordinarily 
recognised  laws  of  leaf-succession  ?  We  are  at  least  bound 
to  show  that  the  phenomenon  is  incapable  of  explanation 
by  the  action  of  known  laws,  before  we  admit  it  to  be  an 
example  of  centrifugal  succession  of  leaves  upon  an  axis."*" 

In  the  OeraniacecBy  which,  as  I  have  already  mentioned, 
exhibit  this  form  of  diplostemony,  the  genus  Monsonia 
presents  the  remarkable  peculiarity  of  having  ten  stamens 
in  the  younger  and  outer  circle,  arranged  in  five  pairs 
superposed  to  the  petals.!     Payer  considered  that  these  five 

♦  It  may  be  obeerved  that  I  have  here  left  out  of  view  the  centrifugal  evolu- 
tion of  ovules  upon  central  placentas.  I  have  done  so,  because  it  is  vain  to 
discuss  this  subject  until  we  have  more  definite  notions  than  at  present  pre- 
vail on  the  morphological  value  of  the  ovule  itself.  If  the  ovule  represents  a 
modified  leaf,  the  ovular  groups  will  probably  fall  under  the  same  category 
with  the  staminal  groups  of  polyadelphous  plants,  the  placental  elevations  cor- 
responding to  the  staminal  bosses  or  cushions.  If,  on  the  other  hand,  the 
ovule  is  to  be  viewed  as  a  bud  or  branch,  analogies  may  be  sought  for  among 
contracted  centrifugal  inflorescences. 

t  Similarly,  in  the  ZygophyUaeta,  the  five  outer  and  younger 'stamens  of 
ZygopkyUum,  ftc,  are  replaced  in  Peganum  by  five  pairs  of  stamens  superposed 
to  the  petals. — Payer,  0^nog6nie,  p.  69 ;  pi.  14,  fig.  28. 
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pairs  represented  the  five  single  stamens  of  the  outer  whorl 
in  Chromium  congenitally  deduplicated.*  At  first  sight, 
this  view  seems  unexceptionable,  since  there  is  no  doubt  as 
to  the  parts  being  homologous.  It  appears  to  me,  however, 
that  if  we  were  to  invert  Payer's  statement,  and  say  that  in 
Geranium  there  is  a  congenital  connation,  in  pairs,  of  the 
parts  of  the  outer  circle,  which  are  distinct  in  Monaonia^  we 
should  thereby  be  enabled  at  once  to  explain  the  apparent 
anomaly  of  a  younger  whorl  being  external  to  an  older  one. 

If,  in  fact,  we  adopt  a  line  of  argument  analogous  to  that 
which  Payer  himself  has  employed  in  determining  the  sig- 
nification of  the  epicalyx  in  the  PotentillidaB,  the  whole 
difiSculty,  it  seems  to  me,  disappears.  "  In  Fragaria 
coUina,"  he  says,  "  we  always  observe  a  calicule,  composed 
sometimes  of  five  leafiets  alternate  with  the  sepals,  some- 
times of  ten  leafiets  grouped  in  pairs  which  alternate  with 
the  sepals ;  and,  as  this  calicule  appears  always  after  the 
calyx,  it  cannot  be  doubted  that  it  is  formed  by  the  stipules 
of  the  sepals."  {Op.  cit,  p.  503.)  Now,  in  the  Gera- 
niaceaB  we  have  an  outer  staminal  whorl,  which  consists 
sometimes  (as  in  Geranium)  of  five  stamens  alternate  with 
the  parts  of  the  inner  whorl,  and  sometimes  (as  in  Mon^ 
soniaj  of  ten  stamens  grouped  in  pairs  which  alternate  with 
the  parts  of  the  inner  whorl.  Moreover,  these  outer  stamens 
appear  after  the  inner  ones.  The  parallelism  of  these  two 
cases,  as  regards  the  number,  position,  and  order  of  succes- 
sion, of  the  parts,  is  quite  complete ;  for  we  have  in  the 
GeraniaceaB  an  outer  whorl  whose  relation  to  the  inner  one 
in  these  respects  is  exactly  the  same  as  that  which  the  ap- 
parent outer  calycine  whorl  of  Fragaria  bears  to  the  inner 
one,  or  calyx  proper. 

The  presumption,  raised  by  this  comparison,  that  the 
outer  stamens  in  G^raniacese  represent  the  lateral  lobes  of 
the  inner  or  primary  ones,  distinct,  or  congenitally  connate 
in  pairs  like  interpetiolar  stipules,  amounts  almost  to  a  cer- 
tainty, when  we  consider  the  mode  in  which  the  penta- 
delphous  condition  of  Monsonia  occurs,  where  each  stamen 
of  the  inner  whorl  is  connate  with  two  of  those  of  the  outer 

♦  Op,  cit.  p.  60. 
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—one  on  either  side, — offering  the  closest  analogy  to  a  leaf 
with  lateral  lobes,  or  with  adnate  stipules.  That  the  pre- 
sumed interstaminal  lobes — if  I  may  so  call  them — in 
Geranium  should  so  closely  resemble,  in  all  essentials,  the 
primary  stamens,  need  not  surprise  any  one  who  bears  in 
mind  instances  YikeOaliumcniciatum, -where  the  interpetio- 
lar  stipules  differ  in  no  respects  from  the  leaves  between 
which  they  are  placed.* 

It  is  evident  that  if  the  foregoing  reasoning  holds  good 
as  to  the  GreraniacesB,  we  must  extend  its  application  to  all 
the  numerous  cases  where  a  similar  diplostemonous  ar- 
rangement occurs.  All  such  plants,  if  my  view  be  adopted, 
must  be  considered,  strictly  speaking,  as  isostemonous,  the 
members  of  the  outer  staminal  circle  consisting  merely  of 
the  lateral  lobes  of  the  primary  stamens  which  form  the 
inner  circle.f 

We  may  now  proceed  to  examine  what  bearing  the  posi- 
tion of  the  carpels  may  have  on  this  question.  I  have 
already  stated  that  where  the  younger  whorl  of  stamens  is 

*  It  may  perhape  be  thcraght  that  I  am  begging  a  question  a  little,  in  this 
allusion  to  the  stipules  of  the  GaliacesB.  Although  the  stipulary  nature  of 
these  organs  has  been  admitted  by  many  very  eminent  botanists,  yet  I  would 
not  thus  have  assumed  their  opinion  to  be  correct,  had  I  not  satisfied  myself 
on  the  subject  by  examination  of  the  course  of  development  in  Galium  aparine 
where  I  can  positively  testify  to  the  appearance,  in  the  first  place,  of  opposite 
leaves,  followed  afterwards  by  the  development  of  intervening  lobes,  two  or 
three  on  either  side  of  the  axis.  I  can  hardly  doubt  that  the  leaf  develop- 
ment in  the  QaliacesQ  has  been  traced  by  others,  but  I  have  not  succeeded  in 
finding  any  references  to  it. 

t  It  is  perhaps  worthy  of  remark  that  Payer  has  shown  that  the  "  stami- 
nodes*'  of  Linum  are  not  developed  until  after  the  fertile  stamens  are  so  far 
advanced  as  to  indicate  the  distinction  between  anther  and  filament,  and  after 
the  carpels  have  made  their  appearance.  (See  Organogenic,  pi.  18,  figs.  6  and 
7  ;  with  description,  p.  67.)  Now,  if  these  staminodes  in  Lmum  represent,  as 
Payer  suggests  (loc  dt,  p.  66),  the  staminodes  in  Erodmm,  and  these  last  con- 
stitute a  true  whorl  of  sterile  stamens,  it  is  very  difficult  to  understand 
their  very  late  appearance.  If,  on  the  other  hand,  we  adopt  the  view  stated 
above,  as  to  the  younger  and  outer  stamens  being  merely  the  lateral  lobes 
of  the  primary  ones,  and  analogous  to  leaf  lobes  or  leaf  stipules,  this  diffi- 
culty disappears ;  since  there  is  nothing  surprising  in  such  structures  appear- 
ing at  a  comparatively  late  period,  and  it  is  quite  in  accordance  with  what 
one  observes  in  the  case  of  staminal  groups,  where  frequently  the  greater 
nnmber  of  the  stamens  (lobes  of  the  compound  stamens)  are  developed  after 
the  appearance  of  the  carpels. 
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the  more  internal  (as  in  Agrostemma,  &c.),  the  carpels,  when 
of  the  same  number,  alternate  with  the  younger  stamens  ; 
but  that,  where  the  younger  whorl  of  stamens  is  the  more 
external  (as  in  Oeranium,  &c.),  the  carpels  alternate  with 
the  older  stamens.* 

The  position  of  the  carpels  in  the  first  of  these  two  forms 
requires  no  explanation,  since  it  is  manifestly  in  accordance 
with  the  usual  rule  of  alternation  of  floral  whorls. 

In  the  second  form  of  diplostemonous  arrangement  (that 
in  Geranium,  &c.),  the  case  is  apparently  very  diflferent. 
Here  the  carpels  alternate  with  the  older  stamens,  and  are 
thus  superposed  to  the  stamens  developed  next  to  them 
in  order  of  time.  If  the  outer  and  younger  stamens  in  this 
form  be  regarded  as  forming  a  true  staminal  whorl,  and 
as  of  equal  value  with  the  older  whorl,  we  must  admit  a 
very  extensive  series  of  exceptions  to  the  rule  of  alternation 
of  whorls.  On  the  other  hand,  if  we  view  the  younger 
stamens  here  as  forming  a  merely  adventitious  whorl,  the 
symmetry  becomes  at  once  intelligible,  since  the  stamens 
with  which  the  carpels  alternate  are  then  the  only  ones  of 
primary  importance.  The  fact  of  my  interpretation  of  this 
staminal  arrangement  satisfactorily  explaining  away  such  a 
large  number  of  apparent  exceptions  to  the  rule  of  alterna- 
tion of  whorls,  is,  I  think,  no  small  argument  in  favour  of 
its  being  well  founded. 

It  is  further  to  be  noted  that,  when,  in  a  group  of  plants 
exhibiting  this  pseudo-diplostemonous  arrangement,  the 
outer  and  younger  stamens  disappear,  the  position  of  the 

*  Some  may  be  inclined  to  think  that  the  circumstance  of  the  carpels  oc- 
cupying different  poeitions  in  these  iwo  cases  is  not  a  point  of  much  import- 
ance; that  the  carpels  are  only  growing  out  where  they  have  most  space  for 
expansion.  It  is  quite  true,  as  matter  of  fact,  that  the  carpels  here  do  occupy 
the  places  where  they  have  most  room  ;  but  it  appears  to  me  impossible  to  re- 
flect at  all  upon  the  arrangement  of  the  parts  of  flowers,  and  admit  that  this 
arrangement  is  primarily  4ependent  upon  any  such  simple  law  of  packing,  if 
I  may  so  express  it.  That  such  a  law  cannot  be  viewed  as  the  basis  of  the 
arrangement  of  floral  parts,  must,  I  think,  be  apparent,  when  the  not  un- 
frequent  instances  of  superposition  of  suooesdye  whorls  are  considered ;  for 
in  these  instances  the  parts  are  certainly  not  developed  where  there  is  most 
room.  The  fundamental  conditions  are  more  likely  to  be  found  in  the  modi- 
fications of  a  contracted  spiral,  than  in  the  mere  influence  of  surrounding 
parts  upon  nascent  structures. 
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carpels  is  unaffected  by  such  disappearance.  This,  of  course, 
is  only  what  might  have  been  exx>ected,  if  the  outer  stamens 
are  viewed  as  merely  accessory  parts.  Thus,  in  the  Ericaceae, 
we  have  in  most  of  the  species  of  Ledum  the  apparent  dip- 
loBtemony  which  is  frequent  in  the  family,  while  in  Ledum 
laii/oUum  the  younger  stamens  disappear ;  and  yet  in  this 
species  the  carpels  are  superposed  to  the  petals  just  as  in 
the  others.*  In  Upacris,  so  nearly  allied  to  the  heaths,  we 
have  also  an  absence  of  the  stamens  superposed  to  the 
petals ;  and  yet  the  carpels  have  the  same  position  as  in  the 
Ericaceae.  Contrasted  with  this,  it  is  striking  to  observe 
the  consequence  of  the  disappearance  of  the  younger  stamens 
in  a  group  of  plants  exhibiting  what  I  believe  to  be  a  true 
diplostemonous  arrangement — one  where  the  younger 
stamens  are  the  more  internal.  I  have  already  mentioned, 
as  an  example  of  this  arrangement,  a  Biittneriaceous  plant, 
Laaiopetalum  corylifoUum,  the  organogeny  of  which  has 
been  given  by  Payer.  Here,  the  fertile  stamens,  which 
form  the  outer  and  older  whorl,  are  superposed  to  the 
petals ;  the  inner  and  younger  whorl  consists  of  staminodes 
alternate  with  the  older  stamens ;  and  the  carpels  alternate 
with  the  staminodes,  and  are  thus  superposed  to  the  petals. f 
In  Hermannia,  on  the  other  hand,  where  only  the  fertile 
stamens  superposed  to  the  petals  exist,  the  carpels  are  no 
longer  superposed  to  the  petals,  but  are  now  found  super- 
posed to  the  sepals,  occupying,  apparently,  the  place  of  the 
missing  staminodes.  In  the  Dombeyese,  Baillon  has  de- 
scribed in  Astrapcea  a  single  whorl  of  sfaminal  groups,  with 
the  carpels  similarly  superposed  to  the  sepals.^ 

*  I  am  indebted  to  a  friend  for  the  facts  regarding  Ledum, 

t  In  the  Biittnereie,  moreover,  BaiUon  has  shown  (AdanMonia^  II.  p.  168) 
that  in  BUUneria,  &c.,  the  fertile  stamens  superposed  to  the  petals  are,  as 
in  LaaiopeUdum  cofylifolhsm,  older  than  the  staminodes  which  alternate  with 
the  petals,  and  that  the  carpels  are  also,  as  in  that  plant,  superposed  to  the 
petals.  He  has  not  stated  which  of  these  whorls  is  the  more  internal ;  but  I 
can  scarcely  doubt  that  farther  investigation  will  show  that  the  staminodes 
are  the  more  internal. 

X  Payer  has  observed  (Organog^nie,  p.  46)  that  in  Melhania  the  carpels  are 
similarly  superposed  to  the  sepals,  and  I  have  been  able  to  confirm  his  observa- 
tion. I  have  also  found  that  in  PerUapeteB  the  carpels  occupy  the  same  position- 
It  is  probable  that  this  arrangement  obtains  in  the  Dombeye»  generally. 

The  genus  Mtlhmin  exhibits  the  simplest  form  of  andrcecium  that  occurs  in 
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If  my  explanation  of  the  apparent  diplostemony  in  the 
Greraniace©  be  admitted,  the  analogy  between  such  an  ar- 
rangement and  that  of  polyadelphous  stamens  will  be  at 
once  allowed.  In  this  regard,  it  is  not  unimportant  to 
inquire  whether  these  two  forms  may  not  sometimes  pass 
into  one  another ;  and  I  believe  that  instances  of  a  passage 
of  this  kind  do  really  occur. 

the  Dombejen.  In  Melhama  incana  there  are  five  staminodes  superpoeed  to 
the  petals,  and  five  stamens  which  apparently  alternate  exactly  with  the 
staminodes.  At  first  sight,  the  arrangement  of  parts  in  this  plant  seems  very 
incomprehensible.  Here  are  apparently  two  staminal  whorls,  and  yet  the 
carpels  are  superpoeed  to  the  sepals,  as  in  the  isostemonons  Henumma,  On 
further  examination  and  reflection,  however,  I  have  come  to  the  oondndon 
that  the  diplostemony  here  is  only  apparent,  and  that  we  have  merely  to  do 
with  a  much  reduced  form  of  the  staminal  groups  which  are  found  in  Astrapaa. 
In  Mdhania  incana^  the  stamens  and  staminodes  are  connected  below  into  a 
short  tube  or  ring,  which  adheres  to  the  petals  at  points  corresponding  to  the 
bases  of  the  staminodes.  When,  however,  we  detach  the  corolla  from  the 
flower,  the  staminal  ring  becomes  broken  into  five  parts,  a  stamen  and  a 
staminode  coming  away  with  each  petal.  In  those  fiowers  which  I  haye 
examined,  the  stamen  is  always  to  the  left  side  of  the  staminode,  which,  as  I 
have  already  stated,  is  superposed  to  the  petal,  and  adherent  to  it  by  its  base. 
From  the  regularity  with  which  the  rupture  of  the  staminal  ring  takes  place, 
it  seems  reasonable  to  infer  that  the  fertile  stamens  do  not  exactly  occupy  the 
indifferent  or  neutral  position  between  the  staminodes  which  we  should  expect, 
were  this  a  case  of  two  alternating  whorls. 

In  M»  deeantherot  where,  instead  of  one  stamen,  there  are  two  in  each  inter- 
val between  the  staminodes,  I  find  that  of  these  two  stamens  there  is  always 
a  longer  and  a  shorter  one,  whose  position  to  right  or  left  as  regards  each  other 
is  constant  in  the  same  flower,  although  differing  in  different  flowers.  These 
facts  seem  to  indicate  that  the  pairs  of  stamens  here  have  not  an  indifferent 
relation  to  the  staminodes  between  which  they  are  placed. 

When  we  consider  how  easy  the  transition  is  from  Melhama  (through  M, 
deeanthera)  to  Dombeya^  which  again  is  closely  allied  to  A$trap<ga  where 
Baillon  has  distinctly  traced  the  origin  of  the  stamens  and  staminodes  to  five 
groups  superposed  to  the  petals,  we  can  scarcely  doubt  that  the  andrcecium  of 
Melhama  is  referable  to  a  polyadelphous  type,  and  thus  the  difficulty  as  to 
the  position  of  its  carpels  disappears. 

It  will  probably  be  very  difficult,  in  the  Dombeyeie,  without  organogenic  exa- 
mination, to  apportion  the  fertile  stamens  to  their  proper  groups,  as  they  appear 
to  vary  very  widely  in  their  ultimate  relation  to  the  staminodes:  thus,  in 
Dombeya  vibwmiflora  (Bot.  Mag.  tab.  4568),  the  fifteen  fertile  stamens  are 
collected  into  five  bundles,  which  apparently  alternate  with  the  staminodes ; 
while,  in  an  opposite  direction,  an  example  may  be  found  in  Trochdia  grandi- 
flora  (Bot.  Reg.  tab,  21),  where  the  stamens  and  staminodes  unite  to  form  five 
phalsoiges,  each  phalanx  consisting  of  a  staminode  from  which  four  fertile 
filaments  spring,  two  on  either  side. 


Digitized  by 


Google 


Dr  Dickson  on  Diphatemonom  Flowers^  dc.  97 

In  the  AurantiacesB,  we  have,  in  Citrus,  stammal  groups, 
of  which  Payer  has  fully  detailed  the  development.  These 
groups  alternate  with  the  petals.  In  each  group,  the  suc- 
cessive evolution  of  the  stamens  extends,  in  single  line,  later- 
ally to  right  and  left  from  a  central  oldest  stamen  super- 
posed to  a  sepal ;  those  stamens,  therefore,  being  youngest, 
which  are  furthest  removed  from  the  central  stamen  or 
terminal  lobe  of  the  compound  stamen.*  Payer,  moreover, 
describes  the  arrangement  in  Tiphraaia  trifoUata,  in  the 
same  family,  as  diplostemonous  with  the  carpels  superposed 
to  the  petals.  The  fact  of  the  carpels  here  being  super- 
posed to  the  petals  is  important,  as  such  an  arrangement 
cannot  fail  to  recall  that  in  Geranium,  Erica,  Ac,  and  of 
course  suggests  that  the  diplostemony  in  Tiphrasia,  and 
many  other  Aurantiace®,  is  of  the  same  spurious  character 
as  in  these  plants.  Now,  if  this  is  the  case,  does  not  the 
andrcecium  of  Citrus  bear  to  that  of  Tiphrasia,  a  relation 
exactly  analogous  to  that  which  the  whorl  of  apparent  leaves 
of  Galium  aparine,  consisting  of  opposite  leaves,  with  a  plu- 
rality of  intervening  lobes,  does  to  that  of  G.  cruciatum, 
where  the  intervening  lobes  are  reduced  to  one  on  either 
side  of  the  axis  ? 

Again,  in  the  PhiladelphacesB,  there  are,  in  Philadelphus, 
staminal  groups,  the  development  of  which,  as  described  by 
Payer,  is  strikingly  like  that  in  Citrus  ;  while  we  have  an 
apparent  diplostemonous  form  occurring  in  Deutzia.  But 
we  seem  further  to  have  a  form  intermediate  between 
PhUadelphus  and  Deutzia,  in  Decumaria,  which  is  described 
as  having  thrice  as  many  stamens  as  petals,  there  being 
single  stamens  superposed  to  the  sepals,  and  pairs  of  stamens 
superposed  to  the  petals.f  Thus,  in  the  PhiladelphacesB, 
we  have — 1st,  in  Philadelphus,  compound  stamens  with 
indefinite  lobes  ;  2d,  in  Decumaria,  a  reduction  in  the  num- 
ber of  the  staminal  lobes,  resulting  in  a  condition  apparently 
analogous  to  that  in  Monsonia  ;  and  3d,  in  Deutzia,  an 
apparent  diplostemony,  probably  analogous  to  that  in 
(Geranium,  AcJ 

*  Pajer,  Qrganog^nie,  p.  114,  pi.  25.  t  Endlicher,  Genera,  p.  1187. 

}  Vunea,  in  the  TemstrcemiacefB,  is  probably  another  example  of  a  reduced 
poljadelphoQS  form.     In  T ,mocanera  Payer  has  shown  that»  of  its  15  stomoiis, 
TRANS.  BOT.  80C.,  VOL.  VII 1.  N 
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Although  we  must  avoid  attaching  undue  weight  to  the 
foregoing  facts  as  to  the  Aurantiacero  and  Philadelphace® — 
the  organogenic  evidence  being  far  from  complete — ^yet  it 
may  be  allowed,  I  think,  that  such  facts  at  least  heighten 
the  presumption  in  favour  of  the  justness  of  my  viev^s  as  to 
the  constitution  of  the  androecium  in  Oeranium^  &q.  If 
my  conjectures  are  well  founded,  it  is  possible  that  the 
younger  stamens  in  Ttphrasia  and  Deutzia  may  be  foand 
to  appear  on  the  same  circle  with  the  older  ones,  just  as  in 
Citrus  and  PhUadelphua  all  the  staminal  lobes  are  on  one 
circle,  or  nearly  so. 

Having  stated  my  reasons  for  believing  the  diplostemony 
in  Oeranittm  and  the  like,  to  be  merely  apparent,  I  would 
now  allude  to  certain  objections  which  may  be  urged  against 
that  view. 

It  may  be  said  that  such  diplostemony  may  occur  in  plants 
whose  leaves  are  neither  lobed  nor  stipulate.  In  Malaohium, 
for  example,  the  leaves  are  entire  and  ex-stipulate.  Re- 
garding such  an  objection,  I  would  observe  that,  in  the  case 
of  compound  stamens,  which  I  believe  affords  us  the  closest 
analogy  with  this  form  of  diplostemony,  there  is  not  only 
no  necessary  coincidence  between  the  lobed  or  compound 
condition  of  the  stamens  and  a  similar  condition  of  the 
leaves  in  the  same  plant,  but  there  is  not  even  any  neces- 

5  are  superposed  to  the  sepals,  and  10,  in  5  pairs,  to  the  petals.  The  stamens 
superposed  to  the  sepals  are  the  first  developed,  and  appear  simultaneously. 
In  each  of  the  pairs  superposed  to  the  petals,  however,  there  is  an  older  and  a 
younger  stamen.  From  Payer's  figure  (Organog^nie,  pi.  164,  fig.  26),  it  would 
appear  that  the  position  of  the  older  and  younger  stamen,  in  each  pair,  to 
right  and  left,  as  regards  each  other,  is  uniform ;  so  that  each  of  the  primary 
stamens  superposed  to  the  sepals  has  an  older  stamen  on  the  one  side  and  a 
younger  on  the  other.  There  is  evidently  here  an  alternate  succession  of 
secondary  staminal  lohes,  analogous,  so  far  as  it  goes,  to  what  has  heen 
described  by  Payer  in  MaUxwitcuM,  and  by  Payer  and  Baillon  in  E^horhia. 
The  androecium  of  Vimea  cannot  fail  to  recall  that  of  Mdhania  decanihara, 
described  in  a  former  note,  and  I  have  no  doubt  that  the  two  cases  are  quite 
analogous,  only,  the  apices  of  the  reduced  staminal  groups  are  represented  by 
staminodes  in  Melhania  deeanthera,  the  intervening  unequal  pairs  of  lobes  being 
alone  fertile. 

ArUtotdia,  in  the  Tiliacesd,  is  evidently  also  a  reduced  polyadelphous  form, 
being  described  as  having  6  inner  stamens  superposed  to  the  sepals,  and  10 
outer  in  6  pairs  superposed  to  the  petals  (Payer,  Legom  tur  let  fam,  nai, 
p.  278.) 
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sary  correspondence  between  the  mode  of  snccession  of  the 
staminal  and  foliar  lobes,  when  both  stamens  and  leaves, 
in  the  same  plant,  happen  to  be  lobed.  Thus,  in  the 
Hypericaceae,  Myrtaceae,  &c.,  we  have  examples  of  families 
characterised  by  their  compound  stamens,  and  yet  remark- 
able for  the  simplicity  of  their  leaves  ;  and  in  Cajophora 
{Loasa)  lateritia,  where  the  stamens  are  developed  in 
succession  from  above  downwards,  or  basipetally,  upon 
the  staminal  cushions,*  I  find  the  pinnae  of  the  leaf  to 
be  developed  from  below  upwards,  or  basifugally.  From 
-such  considerations  it  may  be  inferred  that  we  need  not 
expect  any  necessary  association  of  lobed  or  stipulate  leaves 
with  pseudo-diplostemonous  flowers.f  Should  any  one 
be  inclined  to  imagine  that  the  facts  I  have  just  been 
stating  at  all  invalidate  Payer's  determination  of  staminal 
groups  as  compound  stamens,  I  would  have  it  borne  in  mind 
that  it  is  no  more  surprising  that  there  should  be  entire 
leaves  and  compound  stamens  in  the  Myrtacese,  Ac,  than 
that  in  many  other  plants  there  should  be  lobed  leaves  and 
simple  stamens  ;  or,  again,  that  in  Cajophora  there  should  be 
basipetal  development  of  staminal  lobes  with  basipetal 
development  of  leaf-lobes,  than  that  these  two  modes  of 
development  should  often  occur  together  in  the  same  leaf, 
as  they  do  in  the  so-called  mixed  leaf-formation.^ 

♦  Payer,  Organog^nie,  p.  891,  pi.  84. 

t  I  maj  observe,  however,  that  in  some  plants  with  pseudo-diploBtemonoiis 
flowers,  the  leaves  are  not  only  stipulate,  bnt  exhibit  a  tendency  to  the  forma- 
tion of  interpetiolar  stipules.  A.  P.  de  Gandolle  has  remarked  that  *'  several 
Geraniaces  present  this  peculiarity  [fusion  of  stipules]  in  a  very  evident  man- 
ner."    (Organographie  VigitdU  ;  Paris,  1827  ;  tome  i.  p.  889.) 

In  some  GeraniacesB  I  find  a  very  remarkable  condition,  which,  so  far 
as  I  know,  is  without  parallel  in  other  plants.  In  Erodium  hymenodts,  for 
example,  where  all  the  leaves  are  opposite,  there  are  invariably,  between 
each  pair  of  leaves,  on  the  one  side  of  the  axis  a  single,  entire  or  slightly 
bifid,  interpetiolar  iUpuU^  and  on  the  other  side  a  pair  of  free  stipules,  the  one 
of  which  pair  overlaps  the  other,  ftom  their  bases  passing  ea<ni  other.  I  find 
a  similar  arrangement  in  E.  eieutaritan^  Pelargonium  zonale  and  allied  forms, 
P.  Mcutatum,  &c.,  whenever  the  leaves  happen  to  be  opposite. 

Again,  in  Spergula  (which,  like  Malachium^  has  ten  stamens,  and  five  carpels 
superposed  to  the  petals)  there  are  interpetiolar  stipules ;  ana  similar  stipules 
exist  in  the  allied  Lqngomtm. 

\  Cobffa  scanderu  affordn  a  very  pretty  example  of  the  association  of  basipetal 
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It  has  been  suggested  to  me,  that  if  we  were  to  admit 
the  occurrence  of  accessory  stamens,  there  would  be  no 
reason  why  these  might  not  sometimes  be  placed  on  the 
same  circle  with,  or  even  internal  to,  the  primary  ones,  just 
as  stipulary  lobes  may  appear  on  the  same  level  with  the 
base  of  a  leaf,  or,  as  in  the  so-called  axillary  stipule,  above 
it  or  on  its  inner  face.  I  have  already,  when  treating  oi 
Tiphrasia  and  Deutzia,  admitted  the  possibility  of  accessory 
stamens  being  on  the  same  circle  with  the  primary  ones.  As 
to  accessory  stamens  being  internal  to  the  primary  ones,  I 
think  it  not  at  all  improbable  that  such  an  arrangement 
may  also  occur ;  and,  in  compound  stamens,  an  anafogous 
phenomenon  would  be  found  in  the  Myrtacese,  where  the 
staminal  lobes  appear  in  centripetal  succession  as  regards 
the  axis.*  Now,  the  possibility  of  accessory  stamens  being 
internal  to  the  primary  ones,  may  be  supposed  by  some  to 
invalidate  the  morphological  distinction  of  diplostemonous 
flowers  into  two  forms,  which  I  have  endeavoured  to  estab- 

with  basifagal  deyelopment  of  leaf-lobes.  Here,  I  find  a  saccessioii  of  lobes 
from  a  point  both  upwards  and  downwards.  The  npper  pair  of  fob'aceons  pinnaa 
appears  in  the  first  instance  ;  and,  f^m  this,  as  a  point  of  departure,  the  oir- 
rhoee  pinnie  appear  in  basifugal  succession  towards  the  apex  of  the  leaf, 
while  the  other  foliaceous  pinne  appear  successively  towards  its  base.  Payer 
has  described  an  analogous  succession  from  a  midway-point  upwards  and 
downwards,  in  the  serrations  of  the  leaf -lobes  in  Cannabis  tativa  (Organog6nie, 
pi.  61,  fig.  28  ;  with  descr.  p.  288). 

*  Organog^nie,  pp.  460-1,  pi.  98.  Payer  has,  somewhat  hastily,  I  think, 
compared  the  compound  stamens  in  the  Myrtacesd  to  leaves  with  lobes 
developed  from  base  to  apex,  or  basifugally.  (Op,  cit.  p.  718.)  His  figures 
however,  distinctly  indicate  that  here,  as  in  the  ordinary  forms  of  compound 
stamens,  there  is  a  mesial  stamen  or  lobe  of  the  compound  stamen,  from 
which,  as  a  point  of  departure,  the  evolution  of  the  other  stamens  extends ; 
and  it  appears  to  me  improbable  that  a  basifugal  succession  of  lobes  should 
be  initiated  by  the  development  of  a  lobe  in  the  middle  line  at  the  base  of  the 
compound  stamen.  The  phenomenon  seems  more  naturally  explained  by 
supposing  that  the  first  developed  lobe  of  the  myrtaceous  compound  stamen 
corresponds  to  the  first  developed  or  terminal  lobe  in  the  ordinary  form,  in 
which  case  the  evolution  in  both  forms  would  be  basipetal — ^the  only  differ- 
ence between  the  two  being  that,  while  in  the  Hypericaceie,  &c.,  the  lobes 
are  developed  on  the  back  or  outer  face  of  the  rachis  of  the  compound 
stamen  (the  staminal  cushion),  in  the  Myrtaceie  they  appear  on  its  front  or 
inner  face.  In  confirmation  of  this  opinion,  I  may  refer  to  the  highly  developed 
staminal  groups  in  Melaleuca  purpureOj  where,  in  each  phalanx,  the  stamens 
evidently  proceed  from  the  inner  face  of  the  flattened  and  elongated  rachis. 
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lish.  Ab  to  this,  1  would  state  that,  although  the  accessory 
or  non-accessory  nature  of  the  younger  stamens  when  in- 
ternal may  be  very  difficult  to  determine  in  some  cases, 
where  the  carpels,  from  multiplication,  or  reduction  in  num- 
ber, fail  to  afford  any  indications,  yet,  when  we  consider 
the  relations  of  the  parts  in  the  flowers  of  Coriaria,  Agro- 
stemmoj  Cerastium,  &c.,  where  the  gyncecium  is  isomerous 
with  the  staminal  whorls,  and  the  carpels  alternate  with 
the  younger  stamens,  we  can  have  no  doubt  as  to  such 
flowers  being  truly  diplostemonous,  and  therefore  morpho- 
logically distinct  from  those  of  Oercmium,  Erica,  McUa- 
chium,  Ac,  where  the  younger  stamens,  in  being  external 
to  the  older,  occupy  a  position  irreconcilable  with  the  idea 
of  their  forming  a  genuine  whorl,  and  where  the  carpels 
alternate  with  the  older  stamens. 

In  the  last  place,  we  may  consider  certain  anomalous  and 
somewhat  perplexing  pseudo-diplostemonous  forms,  occur- 
ring in  the  SapindacesB  and  Polygalacese. 

I  have  constructed,  in  accordance  with  Payer's  observa- 
tions, diagrams  of  the  flowers  of  Polygala,  Kcelreuteria,  and 
Cardiospermum.  In  these  plants,  the  outer  and  younger 
(accessory)  whorl  of  stamens  is  incomplete. 

In  Polygala  (PI.  I.  fig.  9),  the  lower  or  anterior  stamen  of 
the  primary,  and  the  upper  or  posterior  stamen  of  the  acces- 
sory, whorl  are  absent.*  It  is  worthy  of  remark,  that  in  this 
plant,  while  the  disappearance  of  the  anterior  primary  sta- 
men appears  to  be  the  direct  cause  of  a  solution  of  continuity 
of  the  staminal  tube,  the  disappearance  of  the  posterior 
accessory  stamen  is  unaccompanied  by  any  such  solution. 

In  Kodreuteria  (PI.  I.  fig.  11),  the  primary  staminal 
whorl  is  complete,  while  the  accessory  whorl  is  reduced  to 
three  stamens  alternate  with  sepals  1  and  4, 4  and  2, 6  and  S.f 
In  Pavia  {Msculua),  Payer  has  described  a  similar  arrange- 
ment,— only,  the  accessory  stamen  between  sepals  1  and  4 
(and  sometimes  also  that  between  sepals  4  and  2)  is  absent, 
and  that  between  sepals  5  and  3  is  occasionally  resolved 
into  two,  then  resembling  those  in  Peganum  and  Monsonia.X 
Now,  it  may  seem  an  objection  to  my  doctrine  of  acces- 
sory stamens,  that,  in  such  plants,  it  requires  us  to  admit 

*  Organoginie,  p.  140.  f  Ibid,  pp.  150-1.  X  Ibid,  p.  180. 
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that  some  members  of  a  primary  whorl  may  be  provided 
with  accessory  lobes,  while  others  are  not.  Eegarding  this 
objection,  it  is  sufficient  for  me  to  advert  to  the  remarkable 
condition  of  the  calyx  of  the  hundred-leaved  rose,  where 
only  two  sepals  are  provided  on  both  sides  with  lateral 
lobes :  two  of  the  remaining  three  being  destitute  of  them, 
and  the  other  having  a  lobe  on  one  side  only. 

In  Cardiospermum  (fig.  10),  the  number  and  position  of 
the  stamens  are  exactly  the  same  as  in  Kcdreuteria :  the 
stamens  superposed  to  the  petals  being  reduced  to  three, 
and  alternating  with  the  same  sepals  as  in  that  plant.  It 
cannot  be  doubted  that,  in  the  two  ca^es,  the  androecia  are 
essentially  the  same,  although  it  is  to  be  remarked  that, 
while  the  three  carpels  are,  in  Kcdreuteriay  superposed  to 
sepals  1,  2,  and  3,  in  Cardiospermum  they  alternate  with 
sepals  1  and  4,  4  and  2,  5  and  3.  In  Cardiospermum,  how- 
ever, the  stamens  in  each  whorl,  instead  of  appearing  simul- 
taneously, as  in  Koelreuteria,  are  developed  in  a  remarkable 
succession,  which  I  have  indicated  by  the  numbers  accom- 
panying the  stamens  in  the  diagram  (fig.  10).  In  the  first 
place,  the  two  stamens  which  alternate  with  sepals  1  and  4, 
4  and  2,  make  their  appearance ;  next,  the  two  stamens 
superposed  to  sepals  1  and  2 ;  then,  the  three  stamens 
superposed  to  sepals  3,  4,  and  5 ;  and  lastly,  the  stamen 
alternate  with  sepals  3  and  5.*  Payer  has  endeavoured  to 
render  intelligible  the  remarkable  mode  of  staminal  succes- 
sion, in  this  and  other  analogous  cases,  by  supposing  that 
the  irregularity  of  development,  which  so  frequently  mani- 
fests itself  after  the  appearance  of  floral  parts,  is  congenital 
in  such  cases ;  and  it  is  hardly  possible  to  doubt  that  his 
explanation  is  correct.  The  anomalous  succession  is  evi- 
dently the  effect  of  a  disturbing  force  delaying  or  arresting, 
for  a  time,  the  appearance  of  some  of  the  parts,  and  thus 
materially  affecting  the  order  of  staminal  evolution.  This 
disturbing  force  seems  to  act  in  quite  an  arbitrary  manner, 
as  it  affects  different  plants  in  very  different  manners :  thus 
— ^to  take  examples  from  Payer's  work— in  Viola  odorata, 
the  stamens  appear  successively  from  before  backwards ;  in 
the  Resedacese,  from  behind  forwards ;  while,  in  Cardio- 

•  OrganogSnie,  pp.  160-1. 
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spemmm^  the  succession  may  be  described,  in  general  terms, 
as  obliquely  from  side  to  side.  As  I  have  already  stated, 
the  two  stamens  which  first  appear  in  Cardiospermum,  are 
those  which  alternate  with  sepals  1  and  4,  4  and  2.  Now, 
it  may  be  supposed  by  some  to  be  a  formidable,  if  not  fatal, 
objection  to  my  views,  that  two  of  the  supposed  accessory 
stamens  should  appeso:  before  the  primary  ones  to  which 
they  belong.  At  first  sight,  such  a  mode  of  appearance 
seems  very  improbable ;  yet,  when  we  consider  the  arbitrary 
manner  in  which  the  disturbing  force  affects  the  order  of 
staminal  succession,  we  need  scarcely  be  surprised  even  at 
snch  a  result.  At  any  rate,  it  cannot,  a  priori,  be  said  to 
be  more  improbable  that  the  appearance  of  primary  staminal 
lobes  should  be  delayed  by  a  disturbing  force  until  after 
that  of  their  accessory  or  lateral  lobes,  than  that  the  appear- 
ance of  a  normally  older  staminal  whorl  should  be  delayed 
until  after  the  appearance  of  some  of  the  parts  of  a 
normally  younger  one,  which  must  be  admitted  on  the 
ordinary  supposition  of  there  being  two  genuine  staminal 
whorls.  I  do  not  think,  therefore,  that  the  case  of  Cardio- 
spermum,  although  certainly  a  very  strange  one,  can  fairly 
be  urged  as  invalidating  my  views. 


While  engaged  in  the  attempt  to  determine  the  morpho- 
logical constitution  of  double  staminal  whorls,  I  was  led, 
incidentally,  to  examine  the  position  of  the  carpels  in  some 
of  the  MalvacesB. 

I  have  already  stated,  regarding  the  Biittneriacese,  that 
where,  in  these  plants,  there  are  two  staminal  whoris, 
the  carpels  (as  alternating  with  the  younger  staminal 
whorl)  are  superposed  to  the  petals, — e.g.  in  Lasiopetalum, 
BiUineria,  Melochia,  &c. ; — but  that  where  the  androecium  is 
reduced  to  a  single  whorl  (of  simple  or  compound  stamens), 
the  carpels  are  superposed  to  the  sepals,  as  in  Hermannia 
and  the  Dombeyeae. 

The  researches  of  Payer  leave  no  doubt  that  the  androe- 
cium of  the  Malvaceae  consists  essentially  of  a  single  whorl 
of  five  compound  stamens,  superposed  to  the  petals.  With 
a  staminal  arrangement  so  closely  analogous  to  what  Baillon 
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has  described  in  Astrajxea,  we  may  expect  to  find  the  carpels, 
when  of  the  same  number,  superposed  to  the  sepals,  as  iu 
that  plant.  Payer,  indeed,  has  stated  that  the  Hermannese, 
DombeyesB,  and  Bombaceae,  in  which  the  carpels  are  super- 
posed to  the  sepals,  are  distinguished  thereby  from  the  Mal- 
vacesB,  Sterculeae,  and  Lasiopetalese :  *  but,  as  regards  the 
Malvaceae,  I  believe  it  can  only  have  been  through  an 
oversight  that  he  haa  associated  them  ynth  the  Lasiope- 
talese,  since  he  describes  the  carpels  in  Hibiscus  as  being 
superposed  to  the  sepals.t  So  far  as  my  observations  ex- 
tend, the  rule  seems  without  exception,  that  in  5-carpellary 
Malvaceae  the  carpels  are  superposed  to  the  sepals,  just  as 
in  the  Dombeyeae.  I  have  ascertained  the  occurrence  of 
this  arrangement  in  the  following: — (Hibisceae)  Hibiscus^ 
Paritium  ;  (Sideae)  Lagunea.  Moreover,  in  the  Malopeae, 
where  Payer  has  shown  the  gynoecium  to  consist  of  five 
carpellary  groups,  I  find  that,  in  Malope,  these  groups  are 
superposed  to  the  sepals  ;  so  tliat  in  this  plant  we  have 
a  similar  arrangement  to  that  in  Hibiscus — only,  the  five 
simple  carpels  of  Hibiscus  are  replaced  in  Malope  by  five 
carpellary  groups  (or  compound  carpels,  as  they  may  be 
termed,  being  developments  evidently  of  an  analogous 
character  with  the  compound  stamens  of  polyadelphous 
plants).  Payer  has  described  the  angles  of  the  pentagon 
formed  by  the  carpellary  groups  in  Malope  as  superposed  to 
the  sepals :  but  I  am  quite  satisfied  that  his  statement  is 
erroneous.  In  flowers  at  or  near  maturity,  there  is,  some- 
times, a  slight  want  of  perfect  superposition  of  the  carpel- 
lary groups  to  the  sepals  :  but  this  seems  to  be  never  to  such 
an  extent  as  to  justify  Payer's  statement.  In  the  early 
condition  of  the  ovarian  pentagon,  the  superposition  of  its 
angles  to  the  petals  is  quite  unmistakeable.  The  cavity  of 
the  staminal  tube  is  five-sided,  the  sides  alternating  with 
the  petals ;  and  the  carpellary  pentagon,  in  its  origin,  is 
pretty  accurately  fitted  into  the  bottom  of  this  cavity.  % 
The  superposition  in  many  Ureneae  of  the  loculi  to  the 

♦  Organog6nie,  pp.  44-6.  t  Ibid.,  p.  88. 

X  I  have  not  had  an  opportunity  of  examining  the  position  of  the  carpeUary 
gronpe  in  Kitaibelia  ;  and  there  seems  to  be  considerable  confusion  in  Payer's 
worln,  on  this  point,  as  these  gronpe  are  described  in  the  "  Organogfinie  ** 
(p.  84)  as  alternate  with,  and  in  the  '*  Elements  de  Botaniqne"  fp.  209)  as 
superposed  to,  the  petals. 
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petals  is  only  an  apparent  exception  to  the  rule  I  have 
stated  above,  as  to  the  position  of  the  carpels  in  5-carpellary 
MalyacesB ;  for  the  researches  of  Payer  on  the  organogeny 
of  Pavonia  leave  no  doubt  that  in  this  tribe  the  five  loculi 
merely  represent  the  fertile  members  of  a  circle  of  ten 
carpels,  to  which  the  ten  styles  correspond.  In  Pavonia^ 
the  gynoecium,  in  its  origin,  consists  of  ten  carpellary  mam- 
millss.  Of  these,  however,  only  five  have  loculi  developed 
in  connection  with  them — every  second  carpel  being,  so  to 
speak,  barren.  The  ten  carpels  all  equally  develope  styles  ; 
so  that  in  the  advanced  condition  there  are  five  styles  pro- 
longed upwards  from  the  loculi,  and  five  continuing  the 
lines  of  the  dissepiments.*  In  Malvaviscus,  Payer  describes 
the  loculi  (corresponding  to  the  fertile  carpels)  as  superposed 
to  the  petals. t  In  Vrena  (U.  americana,  U.  lobcUa,  U, 
8cahriu8CuUi^  27.  siniKita)^  I  find  the  same  arrangement.  In 
Pavonia^  I  have  ascertained  the  remarkable  fact  that  the 
loculi  are  sometimes  superposed  to  the  sepals,  and  sometimes 
alternate  with  them.  Thus,  in  P.  typhalea,  P,  hegonicefolia 
(Crardner),  P.  odorata,  P.  umbeUata,  and  P.  zeylanica,  the 
loculi  are  superposed  to  the  sepals ;  while,  in  at  least  one 
species,  named  in  the  Edinburgh  University  Herbarium 
P.  hastatajX  the  loculi  are  certainly  alternate  with  them,  as 
in  M(dvavi8CU8  and  Urena,% 

*  Organogenies  p.  85,  pi.  7. 

t  Le9on8  snr  les  fam.  nat.  des  plantes,  p.  281. 

X  I  have  ezpreseed  myself  thns  guardedly  as  to  the  specif  c  name  of  this 
plajit,  because,  by  its  indefinite  stamens,  it  differs  from  that  to  which  Baillon 
refers  as  P,  haatata  (Adansonia,  II.  p.  176),  which  is  described  by  him  as 
having  only  five  stamens  in  the  adnit  state.  The  Edinburgh  plant  agrees 
with  the  description  of  P.  hastata  in  DecandoUe's  "  Prodromus"  (vol.  i.  p.  448), 
in  its  lanceolate  hastate  dentate  leaves,  axillary  unifloral  pedicels,  and  five- 
leaved  involucre.  I  cannot  say  much  as  to  the  colour  of  the  petals,  except 
that  a  deep  red  or  purplish  blotch  remains  at  the  base  of  each.  The  whole 
plant  (especially  the  stem,  the  under  side  of  the  leaves,  the  involucre,  and  the 
sepals)  is  downy,  being  covered  with  a  short  stellate  pubescence.  The  plant 
which  Payer  has  examined  as  P.  haatata  appears  to  perfect  a  considerable 
number  of  stamens,  as  is  seen  in  his  representation  of  the  androecium  "  shortly 
before  blossoming,"  where  there  would  seem  to  be  25  stamens,  or  there- 
abouts (Organog^nie,  pL  7,  fig.  9  ;  with  description,  p.  88). 

2  The  position  of  the  fertile  carpels  seems  to  offer  a  much  more  important 
character  by  which  the  genus  Pavonia  may  possibly  be  disintegrated,  than  any 
derived  from  the  awned  or  awnless  condition  of  the  fruit,  the  relative  length 
of  the  involucre  to  the  calyx,  Ac. 
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In  constructing  those  diagrams  which  illustrate  arrange- 
ments in  the  Malvaceae  (figs.  5,  6,  7,  and  8),  having  found 
great  difficulty  in  giving  diagrammatic  expression  to  the 
staminal  groups,  I  have  represented  the  said  groups  by 
symbols  of  infinity,  which  conveniently  enough  indicate  the 
indefinite  number  of  the  staminal  lobes. 


ExplaruUion  of  Plate  L 

[Figs.  1-13  are  from  my  own  designs.  Figs.  14  and  16  are  taken  from 
Payer's  "  Organog^nie, "  plate  xiii.  figs.  28  and  82.  The  diagrams  are  con- 
structed with  the  utmost  conventional  uniformity,  being  merely  intended 
to  represent  the  potition  of  the  parts,  not  their /orm.  In  the  diagrams,  the 
posterior  aspect  of  the  flower  is  above,  the  anterior  below,  and  the  stamens 
are  numbered  in  the  order  of  their  appearance.] 

Fig.  1.  Arrangement  in  Oeranium,  Malachium^  Ac.  Younger  (accessory)  sta 
mens  external.    Carpels  alternate  with  older  (primary)  stamens. 

Fig.  2.  Arrangement  in  Coriaria^  Agrostemma^  Cerctstium^  Ac.  Younger  sta- 
mens internal,  probably  forming  a  genuine  whorl.  Carpels  alter- 
nate with  the  younger  stamens. 

Fig.  3.  Arrangement  in  Lasiopetahim  corylifolium^  and  probably  in  BUUneria, 
Melochiaf  &c.  Outer  and  older  stamens  fertile,  and  superposed  to 
ther  petals  ;  inner  and  younger  sterile,  and  alternate  with  the  outer. 
Carpels,  as  in  fig.  2,  alternate  with  the  younger  (sterile)  stamens. 

Fig.  4.  Isostemonous  arrangement  in  Hermannia.  Fertile  stamens,  as  in  the 
last,  superposed  to  the  petals.  The  carpels  are  superposed  to  the 
sepals,  apparently  replacing  the  staminodes  of  the  last  form. 

Fig.  6.  Arrangement  in  Hibisctu,  Paridum,  and  Lagunea,  Same  as  last  form, 
except  that,  instead  of  five  simple  stamens,  there  are  five  staminal 
groups  (indicated  by  symbols  of  infinity). 

Fig.  6.  Arrangement  in  Malope,  Same  as  last,  except  that,  instead  of  five 
simple  carpels,  there  are  five  carpellary  groups. 

Fig.  7.  Arrangement  in  Pavcnia  Typhalea^  P.  hegonicefolia^  P.  odorata^  P.  urn- 
bellatOy  and  P.  zeyUtnica.  Staminal  groups  as  in  figs.  6  and  6,  super- 
posed to  the  petals.  Ten  carpels ;  five  fertile,  superposed  to  the 
sepals,  and  five  sterile,  superposed  to  the  petals.  The  sterile  carpels 
are  indicated  by  small  circles  alternate  with  the  loculi. 

Fig.  8.  Arrangement  in  Malvaviscus^  Urena,  Pavonia  sp.  {hasUUaf).  Same  as 
last  form,  except  that  those  carpels  which  are  sterile  there,  are 
fertile  here,  and  vice  versd. 

Fig.  9.  Arrangement  in  PolygdUt^  as  described  in  the  text. 

Fig.  10.  Arrangement  in  Cardiospermum^  as  described  in  the  text.  The  sepals 
are  numbered  in  the  order  of  their  appearance.  Sepals  3  and  6 
become  connate,  and  the  petal  (indicated  in  outline)  which  alternates 
with  them  aborts.  If  an  oblique  line  be  drawn,  as  in  the  diagram, 
through  sepal  4  and  the  abortive  petal,  the  parts  are  arranged 
symmetrically  on  either  side  of  it.  This  imaginary  line,  by  torsion 
of  the  peduncle,  becomes  antero-posterior,  the  abortive  petal  be- 
coming posterior  (superior).     See  Payer's  *•  Organogenic,*'  p.  163. 
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Fig.  11.  Arrangement  in  Koelrmleria^  as  described  in  the  text.  As  in  QardM- 
apenrnKm,  the  petal  alternating  with  sepals  8  and  5  aborts. 

Fig.  12.  Young  flower  of  Agroitemma  Flot-Jotfis,  jnst  before  the  appearance 
of  the  carpels.  The  younger  stamens  are  internal  to  the  older 
ones.    9,  sepal ;  p^  petal ;  ttf  older  stamen ;  si\  younger  stamen. 

Fig.  13.  Toung  flower  of  Cercutium  triviale,  at  same  stage  as  the  last.  The 
younger  stamens,  as  in  Agrottemma,  are  internal  to,  or  on  a  higher 
level  than,  the  older  ones.  «a,  ip, «/,  anterior,  posterior,  and  lateral 
sepals ;  p^  petal ;  »t^  older  stamen  ;  s^,  younger  stamen  ;  ox,  convex 
extremity  of  the  floral  axis ;  6,  6,  lateral  bracts,  with  secondary 
floral  BX.eBjPfjr^  developed  in  their  axils. 

Fig.  14.  (From  Payer).  Young  flower  of  Monsonia  ovcUa.  s,  sepals  ;  p,  petals ; 
et*t  older  and  inner  (primary)  stamens,  superposed  to  the  sepals ; 
e^,  younger  and  outer  (accessory)  stamens,  superposed  in  pairs  to 
the  petals ;  q>,  carpels,  superposed,  as  in  Oeranium,  to  the  petals. 

Fig.  15.  (From  Payer).    Andrcecium  and  pistil  from  a  flower  of  Moruonia  ovata, 

at  the  time  of  blossoming.     Each  of  the  primary  stamens  has 

•    become  connate  with  the  two  accessory  stamens  adjacent  to  it,  one 

on  either  side,  so  that  the  andrcecium  seems  now  composed  of  five 

phalanges  superposed  to  the  sepals. 


11.  On  the  Cinchona  Pla/niations  in  connection  unth  the  Botanical 
Garden  at  Bath,  Jamaica, — By  Nathamel  Wilson,  Curator  of  the 
Garden.     Communicated  by  Dr  Lauder  Lindsay. 

The  most  important  event  in  the  history  of  this  Botanic  (harden  for 
many  jears  past  has  been  the  introduction,  by  seeds,  of  the  quinine-yield- 
ing Cinchona  in  the  autumn  of  1860.  By  the  month  of  October  1861, 1 
soooeeded  in  rearing  upwards  of  400  healthy  plants,  quite  ready  for  plant- 
ing out ;  but  unfortunately  the  selection  of  a  proper  site  for  their  final 
establishment  was  overlooked,  and  in  consequence  one-half  of  the  number 
perished.  Being  anxious,  however,  to  test  the  adaptability  of  the  plants 
for  cultivation  in  the  higher  altitudes  of  this  island,  I  caused  the  whole 
of  them  to  be  removed  in  small  pots  to  Cold  Spring  Coflee  Plantation,  the 
elevation  of  which  is  about  4000  feet  I  soon  found  the  climate  and  soil 
of  this  locality  to  be  aU  1  could  desire  for  the  plants ;  and  as  it  aflbrded 
every  facility  for  carrying  out  so  valuable  an  experiment,  1  at  once  availed 
myself  of  it,  and  planted  out  in  the  coflee  fields  on  the  I6th  November 
several  plants  of  each  species,  then  about  two  or  two  and  a  half  inches  in 
height.  In  twelve  months  after,  a  plant  of  the  red  bark.  Cinchona  sued- 
rubra,  had  attained  to  the  height  of  forty-four  inches,  with  leaves  measur- 
ing thirteen  and  a  half  inches  in  length,  by  eight  and  three-quarters  in 
breadth.  The  same  plant,  now  two  years  old,  measures  six  feet  in  height 
with  ten  branches,  having  a  circumference  of  stem  at  base  of  four  and  a 
half  inches.  The  plants  of  Cinchona  micranthaj  grey  bark,  being  of  more 
slender  habit  of  growth,  have  not  made  such  rapid  progress ;  the  highest 
has  attained  to  five  feet  with  three  branches.  The  leaves,  however,  are 
larger,  and  measure  fourteen  by  ten  inches.  So  far  the  experiment  has 
thus  proved  eminently  successful.  It  would  be  difficult  to  find  more 
healthj  trees  in  the  forests  of  that  neighbourhood  ;  and,  in  about  three 
or  four  years  hence,  they  may  be  expected  to  produce  seeds.  In  the  mean- 
time the  J  can  be  largely  increased  by  cuttings  and  layers,  in  the  hands 
of  a  skifiul  propagator.     During  the  months  of  August  and  September 
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1862  the  oolleotion  was  agaia  removed  to  Bath.  The  plants  were  at  this 
time  eighteen  or  twenty  months  old,  a  critical  period  for  forest  trees  in 
flower  pots  under  artificial  treatment,  and  in  a  dimate  too  so  uncongenial 
for  them  as  that  of  Bath,  which  would  have  terminated  their  lives  had 
they  not  soon  afterwards  (13th  October)  been  planted  out  at  Mount  Essex , 
near  Bath,  at  an  altitude  of  two  thousand  feet,  or  little  more.  This  site, 
as  a  temporary  one,  was  had  recourse  to  to  save  the  plants  aUre  until  a 
better  could  be  obtained  ;  and  so  far  it  has  answered  the  purpose,  and  a 
majority  of  the  plants  are  healthy,  but  have  not  made  such  rapid  progress 
as  could  have  been  desired.  The  soil  is  too  loamy  and  by  far  too  stm  to 
admit  of  a  firee  and  rapid  escape  of  the  rains  which  fall  here  in  torrents 
during  the  greater  part  of  the  year,  and  the  altitude  far  too  low  for  the 
Peruvian  barks.  The  red  bfurk  thrives  at  a  much  lower  altitude,  and, 
being  a  more  hardy  tree,  the  plants  are  more  healthy.  A  very  important 
fact  has  now  been  established — viz.,  that  the  climate  of  our  higher,  and 
many  of  our  intermediate,  mountains  is  suited  for  the  growth  of  the  most 
valuable  species  of  quinine-yielding  plants — Cinchona  succirubra,  A 
knowledge  also  of  the  method  of  increasing  the  plants,  and  of  the  soil  best 
adapted  for  their  full  development  has  been  obtained. 


III.  Notice  of  the  Occurrence  of  Woodsia  alpina  (hyperborea)  in  Ckispl, 
Canada  East, — By  Gbobqb  Lawson,  LL.D.,  Professor  of  Chemistry, 
Dalhousie  College,  Halifax,  Nova  Scotia. 

Professor  Lawson  stated  that  this  rare  fern  (Woodsia  alpina)  had  not 
been  found  by  any  recent  collector  in  Canada,  and  no  one  knew  where 
to  look  for  it.  He  had  recently  described,  however,  in  connection  with 
Woodsia  glabeUa^  and  under  the  name  of  var.  BeUi^  a  remarkable  Wood- 
sia found  m  Qasp^  on  the  Dartmouth  River,  20  miles  from  its  mouth,  by 
his  former  pupil,  Mr  John  BelL  This  plant,  on  further  examination, 
turned  out  to  be  the  Woodsia  alpina.    He  enclosed  a  specimen. 


IV.  Remarks  on  Myrica  cerifera,  or  Candleberry  Myrtle, — By  Professor 
Lawson,  Dalhousie  College,  Halifax. 

I  found  Myrica  cerifera  a  few  days  ago  in  some  quanti^  on  a  hillside 
near  Halifax,  with  small  birds  feeding  on  the  berries.  It  is  variously 
called  Wax  Myrtle,  Candleberry  Tree,  and  Tallow  Shrub,  in  reference  to 
the  wax  with  which  its  berries  are  coated.  The  wax  is  yellowish  green, 
emitting  a  fragrant  IraJsamic  odour  not  so  unctuous  as  bees*  wax,  nor  so 
brittle  as  resin,  sinking  in  water,  whereas  bees'  wax  swims,  sp.  gr.  1*015; 
fusing  point,  110°.  The  wax  is  obtained  by  boiling  the  berries  in  water. 
The  plant  is  common  all  over  the  hills  overlooking  the  innumerable  bays 
and  harbours  of  the  Nova  Section  coast,  but  I  do  not  know  that  the  pro- 
duct has  been  made  an  object  of  commerce  here.  Some  years  ago  Pro- 
fessor Simmonds  called  attention  to  the  desirability  of  encouraging  the 
production  of  Myrtle  wax,  and  gave  in  the  **  Pharmaceutical  Journal,  voL 
xiii.  p.  418,"  very  full  details  respecting  the  wax-yielding  Myrtles  of 
South  Africa,  and  the  mode  of  manufacturing  the  product.  The  species 
which  is  cultivated  at  the  Cape  as  the  best  South  AMcan  one  is  Myrica 
cordifolia.  Professor  Simmonds  speaks  of  our  American  Myrtle  wax 
(3f.  cerifera)  as  identical  commercially  with  that  produced  at  the  Cape. 
Aconsignmentof  Capewax(2o61  lb8.)yielded  a  dear  profit  of  L.54, 4s.  5a., 
afler  payment  of  all  expenses,  coUecting,  shipping,  ke.  Should  any 
manufacturer  in  Britain  feel  an  interest  in  the  matter,  I  will  be  happy  to 
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fumisb  8iidi  additional  information  as  ma^  be  proenrable  bere.  In 
**•  AnniUes  des  Sciences  Natorelles  1855,*'  it  is  stated  that  the  European 
Myrica  OaU  yields  a  little  wax.  The  Myrica  ceriferciy  like  its  African 
congener,  is  a  coast  plant.  I  never  saw  it  in  Upper  (3anada ;  but  Professor 
Oraj  giTos  a  station  on  Lake  Erie.  On  the  HalifEuc  hills  it  is  a  small 
sprMding  bnsh,  three  or  four  feet  high,  forming  a  close  brush.  At  this 
season  the  stems  are  leafless,  but  the  withered  leayes  scattered  about  still 
retain  their  fragrance* 


V.  SoU<mtheleavt9ofXJlex{Wh%n).    By  Professor  Lawson,  Dalhousie 
College,  Halif^. 

The  seedling  UUx  has  at  first  no  spines.  The  young  stem  is  clothed 
witb  leaves — ^from  twelve  to  twenty  in  number — ^these  are  shortly  petiolate 
and  trifoliate,  consistiog  each  of  three  small  elliptical  hairy  articulated 
leaflets.  When  the  stem  becomes  ^ye  or  six  inches  in  length  (usually) 
the  trLToliate  leaves  cease  to  be  developed,  and  spines  are  then  produced. 
"We  thus  see  that  in  Ulex  the  perfect  leaves  appear  during  the  early  period 
of  the  plant's  development,  while  in  the  Australian  Leguminosa,  their 
piroduction  is  delayed  till  the  maturity  of  the  plant  UleXy  however,  is 
truly  a  plant  with  compound  trifoliate  leaves,  not  simple-leaved,  as  stated 
in  many  works.  The  above  facts  were  ascertained  from  observing  the 
development  of  some  seedlings  of  the  whin  raised  by  Mrs  Lawson  in  a 
flower-pot,  from  seeds  brought  from  Ireland  by  Dr  Dickson,  Dean  of  the 
Medicid  Faculty  of  Kingston. 


VI.  Notice  of  Mosses  found  in  the  neighbourhood  of  The  Bum^  ne<ir 
Brechin,  Forfa/rshire.  By  Mrs  M'Inbot.  Communicated  by  Mr 
John  Sadler. 

Mrs  M*Inroy  gave  a  list  of  mosses  to  be  met  with  in  the  neigbbourhood 
of  The  Bum,  so  far  as  at  present  known.  The  greater  proportion  are  to 
be  found  within  the  policies,  and  principi^  on  the  banks  of  the  North 
Esk,  which  flows  through  the  grounds.  The  list  contains  145  species, 
but  Mrs  M*Inroy  states  that  she  believes  this  by  no  means  exhausts  the 
mosses  of  the  place. 


AndresBa  rupestris 
Antitrichia  curtipendula 
Atrichum  undulatum 
Aulaoomnion  androgynum 

palustre 
Bartramia  areuata 
fontana 
Halleriana 
ithyphylla 
pomifomus 
Blindia  acuta 
Braehyodus  trichodes 
Bryum  alpinum 
argenteum 
atropurpureum 
capillare 
cameum 
crudum 


Bryum  inclinatum 
julaceum 
pallens 

pseudo-triquetrum 
roseum 
sanguineum 
Wahlenber^ 
Campylopus  brevipilus 
Ceratodon  purpureus 
Cindidotus  fontinaloides 
Climacium  dendroides 
Dicranum  heteromaUum 
majus 
palustre 
pellucidum 
scoparium 
squarrosum 
subulatum 
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Dicranum  Tarium 

Didymodon  rubellos 

Diphyscium  foliosum 

Distichium  oapiUaceum 

Encalypta  ciliata 

Fissidens  adiantoides 
bryoideB 
taxifolins 

Fontinalis  antipyretica 
squamosa 

Funaria  hygrometrioa 

Grimmia  palvinata 

Oymnostomum  curvirostrum 
tenue 

Hedwigia  ciliata 

Hookeria  lacens 

Hypnum  adancum 
albicans 
oommatatam 
confertum 
crassinerrium 
crista-castrenses 
cupressiforme  and 

varieties 
cuspidatum 
denticulatam 
filicinum 
heteropterum 
loreum 
molluscum 
palustre 
piliferum 
plomosum 
polygamum 
populeum 
prselongom 
pulcbellum 
purum 
resupinatom 
reyolvens 
riyulare 
rascifolium 
ratabulum 
Scbreberi 
scorpioides 
splendens 
squarrosam 
stellatum 
striatum 
Swartzii 
tamariscinum 
triquetrum 
uncinatum 
undulatum 
▼elutinum 


Isothecium  alopecorom 
myosuroides 
xnyurum 
Leptobryiim  pyriforme 
Leskea  sericea 

polycarpa 
Leuoobryum  glaucum 
Mniom  bomum 

punctatom 
Tostratom 
serratum 
subglobosum 
undulatum 
Neckera  oomplanata 

crispa 
Omalia  tricbomanoides 
Ortbotricbum  affine 
Brucbii 
crispum 
Drummondii 
leiocarpum 
rupestre 
stiumineum 
tenellum 
Pbascum  subulatum 
Pbyscomitrium  pyriforme 
Pogonatum  aloides 
nanum 
umigerum 
Polytricbum  commune 

juniperinum 
piliierum 
Pottia  truncata 
Ptycbomitrium  polvpbyllum 
Racomitrium  aciculare 
canescens  * 
fasciculare 
beterosticbum 
lanuginosum 
Scbistidium  apocarpum 
Seligeria  recurvata 
Spbagnum  acutifolium 
cymbifolium 
fimbriatum 
compact  um 
contortum 
Tortula  convoluta 
muralis 
ruralis 
subulata 
tortuosa 
unguiculata 
Tricbostomum  rigidulum 
Weissia  oontroversa 


The  following  note  to  Professor  Balfour  from  Dr  Jobn  Eork  was  read : — 
"  1  enclose  two  pods  of  a  tree  nearly  allied  to  Bauhinia  or  Copaifera^ 
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bat  of  a  new  genus.  Perhaps  you  may  snoceed  in  growing  it  As  jet 
the  flowers  are  unknown,  for  my  specimens  were  lost.  This  tree  has  hard 
black  wood,  called  by  the  Fortugoese  Pdoferro ;  by  the  Bechuanas,  Mo- 
pwie.  I  haye  got  the  foliage  and  fruit,  but,  being  a  new  genus,  the* 
flower  is  a  sad  want.  It  inhabits  the  driest  and  most  baked  clay  plains ; 
no  heat  kills  it,  the  leaves,  like  those  of  Australian  forests,  turning  their 
edge  upwards  when  the  sun  shines  very  powerfully.  The  testa  of  the 
seed  is  full  of  resin  in  large  cysts,  and  the  cotyledons  are  convoluted  like 
the  surface  of  the  human  brain." 

A  note  from  Mr  W.  J.  Haig,  DoUarfield,  was  read,  in  which  he 
says : — *<  I  endose  a  specimen  of  a  plant  which  I  have  just  received  from 
a  cousin  who  is  settled  in  the  Banda  Oriental  Republic  of  Uraguay.  He 
writes  to  me : — '  I  should  be  glad  if  you  could  get  a  scientific  opinion  on 
the  following  case : — It  had  long  be«i  a  known  fact  here  that  sheep  re- 
moved from  the  province  of  Buenos  Ayres  to  the  Banda  Oriental,  or 
imported  &om  Europe,  are  liable  to  die  in  great  numbers  during  the  first 
fortnight  after  arriving.  I  saw  an  instance  myself  last  week.  At  an 
ettckncia  about  five  leagues  from  here,  the  owner  bad  just  received  from 
Buenos  Ayres  sixty  rams  and  ewes  fireshly  imported  from  Europe,  which 
cost  L.15  per  head :  of  these,  fourteen  died  in  five  days.  It  is  believed 
that  the  mortality  arises  from  the  sheep  eating  a  plant  called  min-min, 
peculiar  to  this  province.  I  enclose  a  twig  of  it.  It  grows  in  patches 
about  the  size  of  one's  hand,  and  the  twig  enclosed  is  of  average  height 
The  stomach  and  intestines  after  death  are  found  much  inflamed ;  and  in 
some  cases  the  under  side  of  the  skin  is  quite  red  with  efl'used  blood.  I 
may  add  that  sheep  bori^  here,  or  acclimatised,  are  in  no  way  injured  by 
the  plant — in  fact,  they  almost  entirely  avoid  it.'*  This  seems  very 
analogous  to  the  effect  which  the  twigs  of  the  yew  tree  have  on  animals 
here;  and  I  should  think  that  the  only  way  to  avoid  the  danger  would  be 
to  put  the  animals  for  the  first  week  or  two  in  an  enclosure  cleared  of  this 
plant.  By  this  time  desire  for  green  food  would  be  somewhat  abated, 
and  they  would,  like  the  native  lK>m,  become  more  discriminating. 

Professor  Balfour  stated  that  the  specimen  of  the  plant  sent  was  a 
mere  twig  without  flowers  or  fruit,  and  he  was  unable  to  say  what  it  was. 

A  note  from  N.  B.  Wakd,  Esq.,  was  read,  in  which  he  states : — "  The 
Fucus  which  v^as  discovered  by  Professor  Harvey  and  myself  at  Kilkee, 
and  which  was  first  published  as  Fucus  furcatus^  and  then  under  the 
name  of  F.  disHchus,  now  turns  out  to  be  neither  the  one  nor  the  other, 
bat  a  new  species,  which  Harvey  proposes  to  call  F.  anceps^ 

James  Backhouse,  Esq.,  presented  specimens  of  Trichomanes  radicans^ 
accompanied  by  the  following  note : — '*  I  have  much  pleasure  in  forward- 
ing herewith  specimens  of  Trichomanes  radicanSj  found  by  my  father 
and  myself  in  a.  truly  wild  state,  in  Carnarvonshire.  The  plant  was 
remarkably  luxuriant." 

J.  Stewabt  Hepbubn,  Esq.  of  Colquhalzie,  near  Criefl^,  presented  the 
stock  of  a  larch  tree  which  had  continued  to  grow  for  twenty-five  years 
af^r  the  tree  had  been  cut  down. 

Professor  Balfoub  remarked  tliat  this  might  be  owing  to  its  roots  being 
connected  with  those  of  a  neighbouring  tree  by  natural  grafting. 

Mr  M*Nab  recorded  the  flowering  of  the  following  plants  in  the  Botanic 
Garden: — Jan.  26.  Nordnumma cordifolia ;  Feb.  2.  QcUatUkus pliccUus ; 
Feb.  4.  Ltuccjum  vemum. 
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10th  March  1864. — Professor  Balfoub,  President,  in 
the  Chair. 

The  following  Gentleman  was  elected  a  Besideut  Fellow 
of  the  Society : — 

James  Williamson,  Esq. 

The  following  Donations  to  the  Society's  Library  were 
laid  on  the  table : — 

Proceedings  of  the  Literary  and  Philosophical  Society  of  Liver- 
pool, No.  17. — From  the  Society. 

Proceedings  of  the  Royal  Horticultural  Society,  Vol.  IV.,  Nos. 
IV.,  v.— From  the  Society. 

Verhandlungen  der  Schweizerischen  Naturforschenden  Gesell- 
schaft,  1862. — From  the  Society. 

Etudes  sur  la  Geographic  Botanique  de  PEurope  et  en  parti- 
culier  sur  la  Vegetation  du  Plateau  Central  de  la  France,  par 
Henri  Lecoq.  Paris,  1869.  9  vols.,  bound. — From  Arthur  Ab- 
ney  Walker,  Esq. 

Quelques  mots  a  propos  des  A^roUthes.  Par  Armand  Thie- 
lens. — From  the  Author. 

Die  Hieracien  der  Schweiz,  von  Chr.  Christener. — From  the 
author. 

The  following  donations  to  the  Herbarium  were  an- 
nounced : — 

From  A.  Abney  Walker,  Esq. — Specimens  of  Leuzea  conifera, 
Aster  pt/ren(BU8,  and  Astragalus  narbonensis. 

The  following  Donations  to  the  Museum  at  the  Boyal 
Botanic  Garden  were  announced : — 

From  Professor  Bennett — Specimens  from  Men  tone  of  Caulinia 
oceanieaj  fruit  of  Platanus  orientalis,  and  cone  of  Pinus  pinea. 

From  Dr  R.  de  Gambleton  Daunt — Specimen  of  wood  from 
Brazil  called  Gabinna. 

From  Dr  Argyll  Robertson — Large  bulb  of  Squill. 

From  Messrs  T.  and  H.  Smith,  chemists — ^Mannite  from  Aconi- 
turn  NapeUus, 

The  following  Communications  were  read  : — 
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I.  New  Besearches  on  Hybridity  in  Plants.  By  M.  Oh. 
Naudin.  Translated  from  the  Annales  des  Sciences 
Naturelles,  by  Geobgb  May  Lowe,  Esq. 

(1.)   On  the  Sterility  and  Fecundity  of  Hybrids, 

A  century  ago,  Kcelreuter  demonstrated  by  proofs  which 
no  other  observer  has  ever  surpassed  in  exactitude,  and  which 
still  retain  all  their  value,  the  fact  of  the  sterility  of  hybrids 
being  absolute  in  some  cases,  but  only  partial  in  others. 
These  two  facts,  since  so  frequently  confirmed,  cannot  now 
be  disputed.  In  a  former  paper  I  gave  some  examples  which 
serve  to  illustrate  them. 

We  have  seen  NicotianancaUfomtco-rtistica,  N.  glu- 
tinoso-macrophyUa,  N.  glutinoso-angusti/olio-macrophylla^ 
I>igitali8  luteo-purpurea  and  Bibes  Gordonianum,  sterile 
both  by  the  stamens  and  ovary — the  former  being  totally 
destitute  of  pollen  well  formed,  and  the  latter  incapable  of 
impregnation  by  the  pollen  of  the  parent  plants.  But  as 
the  pistil  does  not  in  every  case  present  any  appreciable  de- 
formity, it  is  natural  to  seek  in  the  ovule  itself  the  true  cause 
of  this  inaptitude  to  receive  impregnation. 

It  has  been  fully  proved  by  many  cases  of  hybridity,  in 
which,  in  the  same  ovary  one  portion  of  the  ovules  resists  im- 
pregnation, whilst  the  other  becomes  converted  into  embry- 
onic seeds  capable  of  germinating — that  this  defectiveness 
exists  in  the  ovule,  and  not  in  the  more  exterior  parts  of 
the  pistil. 

We  have  seen  this  in  the  three  hybrid  generations  of 
Luffa  acutangtdo^lindi'ica,  also  in  Luffa  amaro-cylindrica^ 
Cttcumia  Mehni-trigonus,  Nicottana  rusttco-paniculata^  and 
pantculcUo-rustica,  &c.  Cucumis  myriocarpo-Figarei  is  a  not 
less  convincing  proof,  since  among  100  fruits  which  were 
developed  and  ripened  under  the  influence  of  pollen  derived 
from  the  maternal  species,  19  at  least  were  destitute  of 
seeds,  and  each  fruit,  among  the  small  number  which  con- 
tained any,  only  yielded  one  seed.  I  might  mention,  in 
support  of  this  fact,  the  example  of  Mirdbilia  hngifloro- 
Jalapa^  though  in  this  case  the  ovary  is  uniovular.  The 
stigmas  of  this  hybrid  were  all  equally  developed,  and  in 
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this  respect  not  inferior  to  those  of  the  parent  species  ;  yet 
eleven  attempts  to  impregnate  it  with  the  pollen  of  Miror- 
bills  hngijlora  were  made  without  effect,  and  even  ten  were 
necessary  Witli  that  of  M.  Jalapa  to  determine  the  increase 
of  a  single  ovule.  In  the  Luffa  hybrids  just  mentioned, 
and  also  in  the  case  of  Cucumis  Mdoni-trigontis,  however 
poor  the  pollen  might  have  been  which  was  employed  to 
fertilise  their  ovaries,  it  is  beyond  doubt  that  the  number  of 
good  grains  deposited  on  their  stigmas  far  exceeded  that  of 
the  ovules  which  were  developed  into  seeds. 

This,  it  is  true,  is  only  hypothetical,  but  it  is  extremely 
probable.  It  remains  to  be  confirmed  by  the  anatomical 
examination  of  the  ovule,  and  it  would  be  very  interesting 
to  discover  in  what  part  the  defectiveness  exists ;  but  this 
is  a  peculiar  kind  of  research,  very  difficult,  very  minute, 
often  uncertain  in  its  results,  and  which  one  cannot  enter 
upon  without  being  well  accustomed  to  it,  and  provided  with 
excellent  instruments^  two  things  in  which  I  am  deficient. 

I  therefore  contented  myself  with  verifying  experimen- 
tally the  fecundity  or  the  sterility  of  the  ovaries,  which  was 
more  expeditious,  and  probably  more  conclusive  ;  but  it  is 
not  less  a  subject  to  be  recommended  to  professed  micro- 
graphers. 

That  the  sterilising  action  of  hybridisation  exerts  much 
more  force  on  the  pollen  than  on  the  ovules  is  a  most  indu- 
bitable fact,  and  one  well  known  to  all  hybridologists.  This 
need  not  surprise  us,  since  the  pollen  is,  of  all  parts  of  the 
plant,  the  most  elaborated,  the  most  animalised,  if  such 
an  expression  can  be  used.  Frequent  chemical  analyses 
prove  that  it  is  in  these  granules  that  the  phosphorised 
and  azotised  materials  are  more  accumulated  than  else- 
where, and  thus  it  may  be  conjectured  that  it  is  this 
high  organisation  which  is  injured  in  hybrids,  where  the 
whole  vegetation  suffers  from  the  disturbance  which  re- 
sults from  the  intermixture  of  two  specific  essences  created 
to  live  separately.  The  hybrids  of  which  I  have  given  an 
account  present  several  examples.  "We  have  seen  that 
Mirabilis  longifloro- Jalapa  yields  pollen  unfit  for  fertilisa- 
tion, whether  it  be  applied  upon  the  stigmas  of  the  hybrid,  or 
upon  those  of  its  two  parents,  whilst  in  twenty-one  attempts 
to  impregnate  it  vrith  the  pollen  of  these  last  {M.  longijhra 
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and  M.  Jalapa)^  there  was  only  one  which  took  effect,  and 
enlarged  the  ovary.  This  result  is  quite  in  accordance  with 
those  which  M.  Lecoq  ("  Eevue  Horticole,"  1853,  pp.  185 
et  207)  announced  that  he  obtained  from  the  same  hybrid, 
the  pollen  of  which  he  always  found  useless,  but  he  was 
able  to  fertilise  it  by  that  of  M,  Jalapa,  The  difference  in 
the  strength  of  the  pollen  and  the  ovules  becomes  still  more 
manifest  in  Nicotiana  glauco-anguatifolia  (and  it  would  un- 
doubtedly have  been  the  case  with  N,  glauco-macrophylla  if 
the  experiment  had  been  made  on  it),  where  the  whole 
pollen  mass  is  defective  and  inert,  whilst  the  ovary  be- 
comes filled  with  seeds,  when  it  is  fertilised  with  the  pollen 
of  N,  Tabacum  and  N,  macrophylla. 

All  the  hybrids  I  have  observed,  containing  well-developed 
grains  of  pollen  in  their  anthers,  have  been  fertile,  often  to 
a  high  degree,  by  their  ovaries.  1  have  never  seen,  and  I 
do  not  believe  it  possible  to  mention  a  single  instance  in 
which,  the  ovary  being  sterile,  the  stamens  have  been  fertile, 
even  in  the  least  degree. 

The  deleterious  influence  which  hybridisation  exercises 
upon  the  fertilising  apparatus  shows  itself  in  different 
forms. 

The  most  common,  or  at  least  the  most  remarkable  case, 
is  the  direct  atrophy  of  the  pollen  in  the  anthers,  more 
rarely  the  atrophy  of  the  anthers  themselves ;  but  we  have 
also  seen  it  act  on  the  entire  flowers.  It  is  so  among  all 
the  hybrids  produced  by  the  agency  of  Datura  Stramonium^ 
the  flowers  in  the  lowest  branches  invariably  fall  without 
opening ;  also  among  all  the  individuals  of  Luffa  acutangulo- 
cylindrica  of  the  first  generation, — all  the  primary  male 
flowers  perish  entirely,  and  also  some  flowers  which  begin  to 
open  when  the  plants  are  more  than  full  grown,  and  have 
lost  part  of  their  vigour.  The  same  phenomenon  is  observed 
in  Mirabilis  longiJloro-Jalapa,  which  loses  three-fourths  of 
its  buds,  in  Nicotiana  rustico-paniculata  and  paniculato- 
rustica  of  three  consecutive  generations,  &c.  In  fine,  an- 
other mode  of  sterilisation  is  that  effected  by  the  changing 
of  monoecious  male  flowers  into  female,  as  we  have  seen  in 
Luffa  hybrids  of  the  third  generation. 

I  have  every  reason  to  believe,  although  I  cannot  posi- 
tively aflSrm  so,  that  the  specimen   of  Cucumis  Figarei, 
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80  remarkably  large,  and.  peculiar  by  the  nearly  total 
absence  of  male  flowers,  which  I  experimented  on  in  1856, 
and  which  yielded  the  results  I  have  mentioned,  owed  both 
its  great  size  and  almost  female  unisexuality  to  hybridi- 
sation. 

(2.)   On  the  Difference  of  the  Fertility  of  Hybrids. 

Hybrids  are  self-fertile  in  all  cases  in  which  their  anthers 
contain  well-organised  pollen  ;  but  if  the  quantity  is  very 
small,  it  is  well  not  to  leave  the  impregnation  to  chance, 
but  to  aid  artificially  in  fertilising  the  hybrid  with  its  own 
pollen.  I  have  done  this  in  Luffa  acutangulo-cyltndrica  of 
the  first  generation,  which  has  but  few  malq  flowers  and  a 
small  quantity  of  good  pollen. 

In  the  majority  of  cases  microscopic  inspection  sufficiently 
shows  the  character  of  the  pollen ;  the  difference  in  form, 
size,  and  transparency  distinguishes  the  good  and  bad ;  and 
it  is  easy  to  judge,  at  least  approximatively,  of  the  relative 
quantity.  Yet  there  are  some  cjises,  though  not  very 
common,  where  this  examination  of  the  pollen  is  not  suffi- 
cient to  determine  whether  it  is  active  or  inert ;  for  it  maj^ 
happen  that  it  has  all  the  appearance  of  good  pollen  with- 
out having  its  qualities.  Such  was  that  of  Mtrabilis  longi- 
Jloro-Jalapa,  whose  grains,  although  unequal,  were  not 
deformed,  and  appeared  full  of  fovilla,  notwithstanding  their 
inefficacy  upon  the  stigmas  of  the  two  parent  plants,  as 
well  as  upon  those  of  the  hybrid.  Perhaps  the  employ- 
ment of  chemical  reagents  would  better  determine  their 
impotency. 

There  are  various  degrees  of  fertility  in  hybrids  by  means 
of  pollen.  We  have  seen  Lufa  acutanguUhcylindrica  of  the 
first  generation  extremely  low  in  this  respect,  but  in  the 
third  remarkably  productive.  It  is  the  same,  and  nearly  to 
the  same  degree,  in  Luffa  amaro-cylindrica,  Nicoiiana  ms- 
ticO'paniculata^  and  paniculato-rustica,  and  in  a  great  num- 
ber of  the  toad-flax  hybrids  {Linaria  purpureo-violacea)  of 
the  second,  third,  fourth,  and  fifth  generations. 

A  greater  richness  of  pollen  is  seen  in  Primtda  offcinalir- 
grandijlora  of  the  first,  and  especially  second,  generation, 
and  in  Gucumis  Melond-trigonus,  <fec.     In  fine,  there  are  some 
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hybrids  where  the  pollen  is  little  inferior,  if  at  all,  in  per- 
fection to  the  most  legitimate  species.  This  is  the  case 
in  Coccinia  Schimpero-indica,  Datura  metehido-Metel,  D. 
Stramonio-Metel,  D,  Stramonio-Uevis,  Nicotiana  anguati/olio- 
macrophylla,  N.  texano-nisttca,  N,  persico-Langsdorfftiy  Pe- 
tunia  violaceo-nyctaginiflora^  Ac. ;  and  the  same  in  many 
of  the  toad-flax  hybrids  of  the  third  and  fourth  generations, 
already  7ery  close  to  Linaria  vulgaris. 

In  a  word,  as  I  said  at  the  commencement  of  this  article, 
hybrids  are  found  of  all  degrees  of  fertility,  from  the  extreme 
case  where  the  ovary  only  is  fertile  to  that  where  all  the 
pollen  is  as  perfect  as  that  of  the  best-established  species. 

(3.)  Is  the  Aptitude  of  Species  to  cross  each  other,  and  the  Fer- 
tility of  the  Hybrids  which  result^  proportional  to  the  apparent 
Affi,nity  of  the  Species  ? 

In  general  this  is  the  case ;  but  there  are  exceptions,  and 
we  have  stated  some.  There  are,  indeed,  some  species, 
closely  allied  in  exterior  organisation  and  physiognomy, 
which  are  less  disposed  to  mutual  crossing  than  other  species 
which  are  far  distant  in  their  outward  appearance.  Thus 
^we  have  seen  three  species  of  eatable  gourds,  so  closely  re- 
sembling each  other  that  most  botanists  fail  to  distinguish 
them,  resist  all  attempts  to  cross  them  ;  whilst  the  melon 
and  Cucumis  trtgonuSy  so  very  different  from  one  another, 
easily  give  origin  to  very  fertile  hybrids,  though  the  pollen 
is  a  little  defective.  Such  is  the  case  with  Nicotiana  glauca, 
which,  although  very  distant  from  N.  angustifolia  and 
macrophyUa^  yet  gives  hybrids  with  them,  having  very  fer- 
tile ovaries  ;  whilst  N.  glutinosa,  more  difficult  to  cross  with 
them,  although  belonging  to  the  same  section  of  the  genus, 
only  gives  one  sterile  hybrid  both  by  the  pollen  and  ovary. 
I  might  also  mention  the  crossing  of  D.  Stramonium  and  /). 
ceratocauUiy  two  species  strangers  to  each  other,  from  which 
there  results  a  fertile  hybrid,  although  attended  by  that 
peculiar  kind  of  partial  sterility  which  consists  in  the  loss 
of  the  first  flowers. 

These  exceptions,  for  which  it  is  probably  impossible  to 
assign  a  cause,  do  not  prevent  the  affinity  of  species,  as  re- 
vealed by  the  exterior  organisation,  from  indicating  generally 
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the  degree  of  aptitude  to  cross,  and  do  not  prevent  us  from 
forming  a  conjecture  to  a  certain  extent  as  to  the  fertility  of 
the  hybrids.  We  have  seen  the  proof  in  Datura  MetdoicUh- 
Metel,  D.  Stramonio-Tatula  and  IhttUo-Stramonium,  Z>.  Stra- 
monio-lceviSy  Nicotiana  texano-rustica  and  rustico-texana,  N, 
angtistifolto-'nuzcrophylla J &c.,vrliic\i  hybrids, with  the  marked 
exception  of  those  of  D,  Stramonium,  have  perfect  fertility. 
The  aptitude  of  species  for  mutual  impregnation,  and  the 
degree  of  fertility  of  the  hybrids  which  result,  are  therefore 
the  true  signs  of  their  special  affinity  as  regards  generation ; 
and  in  the  great  majority  of  cases  this  affinity  is  indicated 
by  the  exterior  organisation — in  other  words,  by  the  phy- 
siognomy of  the  species. 

(4.)  On  the  Physiognomy  of  Hybrids. 

To  give  a  just  idea  of  the  aspect  which  hybrids  present, 
it  is  essential  to  distinguish  between  the  first  generation 
and  those  which  follow. 

I  have  always  found  in  those  hybrids  which  I  have  ob- 
tained myself,  and  whose  origin  has  been  well  known  to 
me,  a  great  uniformity  of  aspect  between  individuals  of  the 
first  generation,  no  matter  how  numerous,  provided  they 
proceed  from  the  same  crossing.  This  we  have  seen  iu 
Petunia  violaceo-nyctaginiflora,  Datura  Tatuh-Stramonium^ 
and  D.  Stramonio-Tatvla,  2?.  Metdoido-Metel^  D.  Stramonio- 
IcdviSy  Nicotiana  t€xan0'ru8ti<xi,  and  N.  rttstico-texana^  N, 
persicO'Langsdorffii,  &c. 

I  do  not  mean  to  say  that  all  the  individuals  of  the  same 
crossing  are  absolutely  counterparts  of  one  another  ;  there 
are  sometimes  slight  variations  between  them,  but  not  suf- 
ficient to  alter  the  general  uniformity  in  a  sensible  degree, 
and  it  does  not  appear  to  me  that  these  differences  are  any 
greater  than  those  which  are  frequently  seen  between  the 
seeds  of  legitimate  species  of  the  same  production.  In 
short,  it  may  be  said  that  hybrids  which  proceed  from 
the  same  crossing,  resemble  each  other,  in  the  first  gene- 
ration, as  much  as,  or  nearly  as  much  as  those  which  pro- 
ceed from  the  same  legitimate  species. 

Must  it  be  admitted,  as  M.  Elotzsch  maintains,  that 
mutual  hybrids  (those  which  proceed  from  the  two  possible 
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crossings  between  the  two  species)  are  markedly  differ- 
ent fTom  each  other;  for  example,  the  hybrid  obtained 
from  the  species  A  fertilised  by  the  species  B,  differs  sensi- 
bly from  that  which  is  obtained  from  the  species  B  ferti- 
lised by  the  species  API  cannot  deny  this  in  an  absolute 
manner;  it  would  be  necessary  to  see  the  hybrid  which 
induced  M.  EUotzsch  to  make  this  statement ;  but  I  can 
assert,  that  all  the  mutual  hybrids  which  I  have  obtained,  as 
well  between  allied  species  as  between  distant  ones,  resembled 
one  another  as  much  as  if  they  proceeded  from  the  same 
crossing.  I  have  already  pointed  this  out  when  speaking 
oi  Datura  Stramonio-Tatula  and  TattUo^Stramonium,  Nico^ 
tianapantctUato-^ru8ticaB,ridru8t{cO'paniculata,  N,  angtisti- 
fotto-macrqphylla  and  macrophyllo-angustifolia,  N.  texano- 
ruatica,  and  rustico-texana,  N.  persico-Langsdorffii,  &c. ; 
without  doubt  it  may  not  be  always  so,  but  if  the  fact  is 
true,  it  must  be  rare,  and  considered  more  as  the  exception 
than  the  rule. 

All  hybridologists  are  agreed  that  hybrids  (and  it  always 
applies  to  hybrids  of  the  first  generation),  are  mixed  forms, 
intermediate  between  two  parent  species.  And  this  is  really 
what  does  take  place  in  the  great  majority  of  cases  ;  but  it 
by  no  means  follows  that  these  intermediate  forms  are 
always  at  an  equal  distance  between  the  two  species.  On 
the  contrary,  it  is  often  observed  that  they  are  frequently 
much  nearer  one  than  the  other.  Besides,  we  may  conceive, 
that  the  appreciation  of  these  relations  is  always  a  little 
vague,  and  that  it  is  the  idea  which  determines  it.  We  may 
also  remark  that  hybrids  resemble  sometimes  one  of  the 
two  species  in  one  character,  whilst  they  resemble  the 
other  in  another  character.  This  is  very  true,  and  we  have 
seen  an  example  in  Mirabilis  longiflorchJalapa,  which  is  dis- 
tinctly more  like  M.  longiJUyi^a  in  the  organs  of  vegetation, 
and  M.  Jalapa  in  the  flowers.  But  I  think  it  is  wrong  to 
refer  this  distribution  to  the  part  which  the  species  have 
played  as  father  or  mother  in  the  crossing  whence  the 
hybrid  has  arisen.  At  least  I  have  not  seen  anything  which 
confirms  this  opinion. 

M.  Eegel  asserts  (DieP/lanze  und  ihrLeben,  &c.,p.  404, 
et  8uiv.)y  that  when  the  hybrid  proceeds  from  species  of  dif- 
ferent genera,  their  flowers  bear  the  essential  characters  of 
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those  of  the  father ;  but  we  have  seen  in  the  Datura  cerato- 
caulo-Stramonium,  proceeding  from  two  nearly  generically 
different  species,  the  flowers  were  absolutely  like  those  of 
the  mother  (J9.  Stramonium)  ;  in  Nicotiana  glauco-anguati- 
folia^  and  glauco-mxicrophylla  obtained  from  very  different 
species,  they  were  remarkably  more  like  those  of  the  mother 
than  those  of  the  father ;  whilst  in  N.  caii/omico-rustica 
and  glutifioso-mxicrophyUa  they  were  very  distinctly  inter- 
mediate between  the  parent  species. 

The  rule  laid  down  by  M.  Regel  seems  to  me  therefore 
very  hazardous,  or  at  least  founded  upon  insufficient  data. 
For  my  own  part,  I  believe  that  these  inequalities  in  re- 
semblance, sometimes  very  great  between  the  hybrid  and  its 
parents,  are  maintained  chiefly  by  the  marked  preponder- 
ance which  many  species  exercise  in  their  crossings,  what- 
ever may  be  the  part  which  they  act  (whether  as  male  or 
female). 

This  we  have  seen  in  the  hybrids  of  Petunia  violacea  and 
P.  nyctaginiflora  which  have  a  greater  resemblance  to  the 
first  than  the  second ;  in  Luffa  acutangulo-cylindrica  of 
which  the  forms  are  far  more  like  Luffa  cylindrica  than  the 
conjoined  species ;  and  especially  in  Datura  ceratocaulo- 
Stramonium  and  D.  Stramonio-lcevis,  of  which  all  the  indi- 
viduals are  incomparably  nearer  D.  Stramonium  than  the 
other  species,  although  in  one  case  D.  Strarnonium  fulfils 
the  function  of  the  male,  and  in  the  other  that  of  the 
female. 

Commencing  with  the  second  generation,  the  phy- 
siognomy of  hybrids  is  modified  in  a  most  remarkable  man- 
ner. Very  often  the  perfect  uniformity  of  the  first  genera- 
tion is  succeeded  by  an  extreme  medley  of  forms,  the  one 
approaching  the  specific  type  of  the  father,  the  other  that  of 
the  mother — sometimes  returning  suddenly  and  entirely  into 
the  one  or  the  other.  At  other  times  this  recurrence  to- 
wards the  generating  types  is  performed  by  degrees  and 
slowly,  and  sometimes  the  whole  collection  of  hybrids  is  seen 
to  incline  to  the  same  side. 

I  think  it  is  now  placed  beyond  dispute  that  this  dis- 
solution of  hybrid  forms  commences,  in  the  great  majority 
of  cases  (it  may  be  in  all)  in  the  second  generation. 
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(5.)  On  the  return  of  Hybrids  to  the  specific  forms  of  ths  pro- 
ducing species.  What  is  the  cause  which  determines  this 
return  ? 

In  every  hybrid  which  I  have  examined,  the  second 
generation  presented  changes  of  aspect,  and  a  manifest 
tendency  to  return  to  the  forms  of  the  producing  species, 
and  that  under  such  conditions  that  it  was  impossible  for 
the  pollen  of  those  species  to  have  concurred  in  bringing 
them  back.  We  have  seen  striking  examples  in  Primula 
officinali^grandifloray  in  all  the  hybrids  of  Datura  Stra- 
monium^ D,  MeteloidO'Metely  the  mutual  hybrids  otNicotiana 
angustifolia  and  macrophylla,  N.  persica,  and  Langsdorjii, 
Petunia  violacea  and  nyctaginijhra,  in  Luffa  acutangulo- 
cylindrical  and  still  more  in  Linaria  pwrpureo-vulgaris. 
Among  many  of  these  hybrids,  from  the  second  generation, 
a  complete  return  to  one  or  other,  or  even  both,  of  the 
two  parent  species  has  been  seen,  and  approaching  them  in 
different  degrees ;  among  many  also  we  have  observed 
forms  continuing  intermediate,  whilst  simultaneously  other 
specimens  of  the  very  same  production  have  effected  the 
return  of  which  I  am  about  to  speak.  Further,  we  have 
stated  in  some  cases  {Linaria  purpwrechwlgaris)  that,  in 
the  third  and  fourth  generation,  true  retrogression  towards 
the  hybrid  form  takes  place  ;  and  sometimes  even  we  have 
seen  individuals  of  a  plant  to  all  appearance  wholly  returned 
to  one  of  the  two  species,  which  seemed  to  revert  almost 
entirely  into  the  opposite  species. 

All  these  facts  are  naturally  explained  by  the  diy'unction 
of  the  two  specific  essences  in  the  pollen  and  ovules  of  the 
hybrid.  A  hybrid  is  an  individual  in  which  two  different 
essences  are  found  united,  each  having  its  particular  mode 
of  vegetation  and  finality,  which  are  mutually  opposed,  and 
are  constantly  striving  to  disengage  themselves  from  one 
another.  Are  these  two  essences  intimately  blended  ?  Do 
they  reciprocally  penetrate  every  part,  so  that  each  particle 
of  the  hybrid  plant,  however  minute  or  divided,  contains 
equal  portions  of  both  ? 

It  may  be  so  in  the  embryo  and  first  stages  of  the  develop- 
ment of  the  hybrid  ;  but  it  seems  to  me  more  probable  that 
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this  last,  at  least  in  the  adult  state,  is  an  aggregation  of 
particles,  both  homogeneous  and  unspecific  when  taken 
separately,  but  distributed  more  or  less  equally  between  the 
two  species,  and  mixed  in  different  proportions  in  the 
organs  of  tlie  plant.  The  hybrid,  according  to  this  hypo- 
thesis, would  be  a  living  mosaic,  the  discordant  elements  of 
which,  so  long  as  they  remained  mixed,  would  be  undis- 
tinguishable  to  the  eye  ;  but  if,  in  consequence  of  their  afl^i- 
ties,  the  elements  of  the  same  species  approached  each 
other  and  agglomerated  themselves  in  small  masses,  parts 
and  sometimes  entire  organs,  would  then  be  visible,  as  we 
have  seen  in  Gytisvs  A  dandy  and  the  bizarre  group  of  the 
orange  and  citron  hybrids,  Ac.  It  is  this  tendency  of  two 
specific  essences  to  disengage  themselves  from  their  com- 
bination, which  has  induced  some  hybridologists  to  say, 
that  hybrids  resemble  the  mother  by  their  leaves  and  the 
father  by  their  flowers. 

Although  the  facts  may  not  be  sufficiently  numerous  to 
conclude  with  certainty,  it  seems  that  the  tendency  of 
species  to  separate,  or,  so  to  speak,  to  localise  themselves  in 
various  parts  of  the  hybrid,  increases  with  the  age  of  the 
plant,  and  is  more  and  more  pronounced  as  the  vegetation 
approaches  its  term.  These  disjunctions  become  more 
manifest  in  the  highest  organisms  of  hybrids,  about  the 
reproductive  organs  ;  in  Cytiaus  Adami  disjunction  shows 
itself  in  the  flowering  branches  ;  in  the  orange  anomalies 
and  Datura  Stramonio-lcevis  in  the  fruit  itself.  In 
Mirahilia  longifloro-Jalapa  and  Linaria  purpurea  the  corolla 
manifests  the  phenomenon  of  disjimction,  by  the  separation 
of  the  colour  peculiar  to  the  producing  species.  These  facts 
authorise  the  idea  that  the  pollen  and  ovules,  but  especially 
the  former,  are  precisely  the  parts  of  the  plant  where  dis- 
junction goes  on  with  most  energy ;  and  what  adds  a 
greater  degree  of  probability  to  this  hypothesis  is,  that  they 
are  at  the  same  time  very  elaborate  and  minute  organs — a 
double  reason  for  rendering  the  localisation  of  the  two 
essences  more  perfect.  This  hypothesis  being  admitted, 
and  I  confess  it  seems  to  me  extremely  probable,  all  the 
changes  which  supervene  in  hybrids  of  the  second  and  more 
advanced  generations  would  explain  themselves,  as  it  were  ; 
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but  if,  on  the  contrary,  it  be  not  admitted,  they  would  be 
perfectly  inexplicable. 

Let  us  suppose  in  the  Toadflax  hybrid  of  the  first  genera- 
tion, that  disjunction  takes  place  both  in  the  anther  and 
contents  of  the  ovary ;  that  some  grains  of  pollen  entirely 
belong  to  the  paternal  species,  others  to  that  of  the  mother ; 
that  in  others  disjunction  has  not,  or,  at  least,  only  just 
commenced.  Again,  let  us  suppose  that  the  ovules  are,  to 
the  same  degree,  separated  both  in  the  direction  of  the 
male  and  female  parent ;  what  will  result  when  the  pollen 
tubes  descend  into  the  ovary  to  fertilise  the  ovules  ?  If 
the  tube  of  a  pollen  grain,  which  has  returned  to  the  male 
parent,  meet  an  ovule  separated  in  the  ssune  direction,  a 
perfectly  legitimate  fecundation  will  be  produced,  from  which 
will  result  a  plant  entirely  returned  to  the  paternal  species. 
A  similar  combination  effected  between  a  pollen  grain  and 
ovule,  both  returned  to  the  female  parent,  the  product  will 
return  in  the  same  manner  to  the  species  of  this  last ;  if, 
on  the  contrary,  combination  is  effected  between  an  ovule 
and  pollen  grain,  separated  in  opposite  directions,  they  will 
perform  a  true  crossed  fecundation,  like  that  which  gave 
origin  to  the  hybrid  itself ;  and  there  will  again  result  a 
form  intermediate  between  two  specific  types.  The  fer- 
tilisation of  an  ovule  non-separated,  by  a  pollen  grain 
separated  in  either  direction,  would  give  a  quadroon  hybrid ; 
and  since  disjunctions,  as  much  in  the  pollen  as  in  the 
ovules,  can  take  place  in  all  degrees,  every  sort  of  possible 
combination  will  result  as  chance  may  direct.  We  have 
seen  these  multitudinous  forms  produced  in  the  Toadflax 
hybrids,  and  Petunia  from  the  second  generation. 

The  retrogression  of  a  hybrid  in  its  course  of  return  to 
one  of  the  parent  species  is  also  easily  explained  by  this 
hypothesis.  I  mentioned  several  examples  when  speaking 
of  the  third  generation  of  Linaria  purpureo-vulgaris.  Thus, 
for  example,  among  eighty  plants  sprung  from  an  individual 
of  the  second  generation,  which  seemed  to  be  entirely  re- 
turned to  L.  purpurea,  fresh  hybrids  appeared,  which  came 
back  to  the  intermediate  form  of  the  first  hybrid,  and 
other  individuals  still  more  sensibly  approached  to  Z. 
vulgaris.     The  reason  is,  that  the  purple-flowered  hybrid  of 
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the  second  generation,  notwithstanding  appearances,  still 
retained  some  essence  of  the  yellow-flowered  Linaria,  and 
this  strange  particle  was  sufficient  to  bring  some  pollen 
grains  and  ovules  back  either  to  a  mixed  state,  or  altogether 
to  Linaria  vulgaris. 

Similar  actions  are  produced,  though  less  marked,  in  the 
descent  of  hybrids  of  the  second  generation,  which  seem 
entirely  returned  to  the  type  of  L.  vulgaris^  and  even  to  a 
certain  extent  in  that  of  Datura  Stramonio-lcBvis^  where 
some  individuals  return  to  loevis^  preserving  up  to  the  third 
generation  the  accessory  characters  which  belong  to  that 
form  of  hybrids.  All  these  facts  show  us  that  the  separa- 
tion of  specific  forms  allied  in  hybrids,  is  not  always  com- 
pleted so  rapidly  as  one  might  be  led  to  suppose,  judging 
from  physiognomy  and  external  appearance. 

The  return  of  hybrids  to  the  forms  of  the  parent  species 
is  not  always  so  sudden  as  that  which  we  have  observed  in 
the  Primroses,  Petunias,  Linaria  purpureo-vulgaris,  D. 
Metehido-Metel^&c. ;  it  is  frequently  completed  by  insensibly 
minute  gradations  continued  through  long  series  of  genera- 
tions. We  have  seen,  for  example,  in  Luffa  acutangulo- 
cylindrical  even  in  the  third  generation,  that  among  forty 
individuals  only  one  was  found  which  had  wholly  reassumed 
the  external  appearance  of  L.  cylindrica. 

Hybrids  of  Nicotiana  persica  and  Langsdorffi%  modify 
themselves  slowly,  and  ten  or  even  more  generations  may 
be  insufficient  to  bring  them  back  entirely  to  the  specific 
forms. 

It  is  remarkable  in  the  latter  case,  that  the  hybrids  do 
not  present  any  appreciable  mark  of  disjunction  of  the  two 
specific  essences,  which  appear  intimately  blended  together 
in  every  part  of  the  plant.  Nevertheless  the  traits  of  one 
of  the  two  species  sensibly  disappear  from  generation  to 
generation,  as  if  extinguished  by  degrees ;  but  it  not  un- 
frequently  happens  that  this  extinction  takes  place  with 
such  rapidity  as  to  be  completed  in  the  second  generation. 

En  resume,  hybrids  fertile  and  self-fertile  return  sooner  or 
later  to  the  specific  types  from  which  they  were  derived, 
and  this  return  is  eff'ected  either  by  the  separation  of  the 
two  mixed  essences,  or  by  the  gradual  extinction  of  one  of 


Digitized  by 


Google 


M.  Ch.  Naudin  on  Hybridity  in  Plants.  125 

the  two.  In  the  latter  case  the  hybrid  posterity  returns 
entirely  and  exclusively  to  one  only  of  the  two  producing 
species. 


(6.)  Are  there  any  exceptions  to  the  law  of  return  of  hybrids  to  the 
parent  forms  ?  Do  certain  hybrids  become  fixed  and  give  rise  to 
new  species  ? 

I  have  not  been  long  enough  engaged  in  the  study  of 
hybrids  to  have  formed  any  settled  opinion  on  this  question. 
Many  botanists  of  good  authority  believe  that  some  hybrids, 
if  not  all,  can  become  fixed  and  pass  to  the  state  of  constant 
varieties,  that  is  to  say,  true  species,  intermediate  between 
those  of  their  parents ;  this  is  in  particular  the  opinion  of 
M.  Eegel,  who  regards  it  as  probable  that  in  the  group  of 
willows,  roses,  and  many  other  genera  rich  in  nearly  allied 
forms,  the  nomenclature  of  which  is  very  embarrassing  to 
the  botanist,  there  originally  existed  but  a  small  number 
of  species  (two  or  three),  the  fertile  crossings  of  which  have 
given  rise  to  equally  fertile  hybrids,  which,  in  their  turn, 
crossing  between  themselves  and  their  parents,  have  pro- 
duced, age  after  age,  those  multitudes  of  forms  which  exist 
at  the  present  day. 

Such  may  be  the  case,  but  it  is  without  proof,  and  the 
hypothesis  is  entirely  gratuitous.  In  my  opinion  the  fact 
may  be  explained  otherwise  in  a  much  more  natural  and 
probable  manner,  viz.,  by  the  inherent  property  of  all 
organisms  (at  least  vegetable)  to  modify  themselves  to  a 
certain  extent  according  to  the  influence  of  the  surrounding 
medium,  in  other  words,  by  the  innate  tendency  of  what  we 
caU  apecies  to  subdivide  into  secondary  species.  How  can 
it  be  admitted,  for  example,  that  roses,  which  are  dissemi- 
nated over  the  whole  extent  of  the  Old  World,  from  Ireland 
to  Eamschatka,  from  the  Atlas  and  Himalayas  to  the 
glacial  ocean,  which  cover  all  North  America,  which  are 
often  isolated  in  narrow  spaces  and  different  localities,  can 
have  met  each  other  to  give  rise  to  hybrid  forms  ? 

It  would  be  hardly  possible  to  conceive  such  a  fact. 
Have  roses  never  been  subjected  to  experiment  to  ascertain 
how  far  they  can  mutually  hybridise,  and  if  their  hybrids 
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would  be  fertile  or  not  ?  I  can  afllrm  this,  that  I  have  never 
obtained  a  hybrid  which  manifested  the  least  tendency  to 
form  a  specific  stock. 

At  present  I  only  know  a  single  instance  which  might 
serve  as  a  basis  for  the  hypothesis  of  fixation  of  hybrids. 
Still  this  fact  is  doubtful ;  it  is  that  of  .ffigilops,  closely  allied 
to  wheat,  which  was  cultivated  at  the  Museum  about  ten 
years,  during  which  the  successive  generations  did  not  pro- 
duce any  appreciable  modification. 

It  remains  to  be  proved  whether  the  -3Egilops  cultivated  at 
the  Museum  {JE.  speUceformis,  Jord.)  is  really  a  hybrid, 
and  that  it  does  not  modify  itself  during  a  long  series  of 
generations:  it  would  be  an  exception;  but  this  very  general 
rule  would  not  be  weakened,  at  least  so  long  as  the  fact 
remained  isolated. 


(7.)  Ts  there  any  precise  limit  between  Hybrids  and  Crosses  ? 

Most  hybridologists  insist  on  making  a  distinction  be- 
tween hybrids  and  crosses,  and  nothing  could  be  more  easy 
to  understand  ;  the  hybrid  results  from  the  crossing  of  two 
distinct  species,  two  true  species,  as  M.  Kegel  says — the 
crosses  from  that  of  two  races  or  varieties. 

Theoretically,  nothing  is  more  clear  ;  in  practice,  nothing 
is  more  difficult  than  the  application  of  these  two  words. 

For  example,  ought  the  produce  obtained  by  the  crossing 
of  the  Cantaloup  Melon  and  Netted  Melon,  that  of  the  Netted 
Melon  and  Dudaim,  that  of  Dudaim  and  Oucumis  Panche- 
7^anu8j  or  even  that  of  Datura  Stramonium  and  of  Datura 
Tatula,  <fec.,  to  be  called  hybrids  or  crosses  ?  This  question 
gives  rise  to  another,  that  of  the  distinction  of  species, 
races,  and  varieties,  an  everlasting  subject  of  dispute  among 
naturalists,  which  too  often  ends  in  a  war  of  words  un- 
worthy of  the  science ;  to  settle  which,  it  is  necessary  to 
turn  to  the  examination  of  what  is  understood  by  the  term 
Species,  Bace,  and  Variety. 

(8.)    What,  therefore,  is  a  Species,  Hace,  and  Variety  ? 
Let  us  start  at  the  very  origin  of  the  notion  of  species, 
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and  not  lose  sight  of  the  fact  that  all  our  ideas  arise  from 
the  contrast  of  tilings. 

The  man  blind  from  birth  has  no  idea  of  darkness,  because 
being  deprived  of  the  sensation  of  light  he  does  not  perceive 
the  difTerence  between  the  two  ;  even  one  possessed  of  sight 
would  have  no  idea  of  the  light  which  surrounds  him  if  the 
whole  world  was  luminous  and  that  to  the  same  degree. 
The  notion  of  species  does  not  escape  the  common  law  ; 
it  is  more  complex,  and  is  formed  from  more  elements,  as 
we  shall  attempt  to  elucidate. 

If  there  existed  in  nature  but  one  vegetable  form,  wheat 
for  instance,  always  and  everywhere  alike,  without  any 
▼ariation  in  the  innumerable  individuals  which  represent  it, 
we  might  arrive  at  the  idea  of  an  individual  and  vegetable, 
but  not  species;  wheat  and  vegetable  would  be  confounded 
in  one's  mind  as  one  and  the  same  thing. 

Let  us  suppose  also  that  nature  had  created  an  inde- 
terminate number  of  different  organisms,  and  each  of  them 
represented  on  the  earth  by  only  a  single  individual,  inca- 
pable of  multiplying  itself,  but  indestructible  and  imperish- 
able ;  even  here  we  could  not  arrive  at  the  conception  of  a 
species,  for  each  type  of  organisation  would  be  isolated,  and 
have  no  resembling  individual. 

To  have  a  species  it  is  necessary,  therefore,  Ist,  To  have  a 
plurality  of  similar  individuals,  that  is  to  say,  a  group,  a  col- 
lection ;  2rf,  That  this  group  or  collection  of  individuals  con- 
trast in  some  degree  with  other  groups  of  individuals  likewise 
resembling  each  other,  and  yet  able  to  approach  one  an- 
other in  some  common  points  which  render  them  comparable. 

It  follows  that  the  idea  of  species  is  connected  with  that 
of  kind  or  genus  (I  mean  genus  taken  in  a  philosophical 
sense)  ;  that  the  one  fact  always  supposes  the  other  ;  that, 
in  a  word,  they  are  inseparable  and  unable  to  exist  apart. 
And  as,  in  the  organic  world,  individuals  have  a  transitory 
existence,  reproducing  themselves  by  generation,  it  is  neces- 
sary, 3c%,  In  order  that  species  may  have  consistence  and 
duration — that  the  resemblance  of  individuals  forming  a  spe- 
cific collection  shaU  continue  in  successive  series  of  generations. 

Thus  a  plurality  of  similar  individuals  forming  a  group, 
and  the  contrast  of  groups  among  themselves  by  certain 
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characters  common  to  different  groups ;  and,  lastly,  The 
perpetuation  of  resemblances  between  the  individuals  of  the 
same  group  constitute  the  elements  of  species.  Species 
contain  nothing  more  or  less. 

It  is  not,  therefore,  an  ideal  type,  as  certain  abstract- 
loving  naturalists  have  suggested  ;  it  is  essentially  a  collec- 
tion of  similar  individuals.  The  abstract  ideal  type  of  a 
common  organisation  is  only,  as  it  were,  a  tie,  which  in 
our  mind  collects  similar  individuals  in  the  same  bundle, 
and  sums  up  the  contrasts  (or  differences)  which  separate 
their  group  from  every  other. 

It  is  necessary,  then,  to  return  to  the  pure  and  simple 
definition  of  Cuvier, — viz.,  A  species  is  a  collection  of  indi- 
viduals descended  from  one  another^  or  from  common  parents, 
and  from  those  which  resemble  them  as  much  as  they  resemble 
themselves. 

Let  us  remark,  in  passing,  that  in  thus  defining  species, 
Cuvier  did  not  take  races  and  varieties  into  consideration. 

Everywhere  where  there  is  a  group  of  similar  individuals, 
contrasting  in  some  measure  with  other  groups,  and  pre- 
serving through  a  series  of  generations  the  physiognomy 
and  organisation  common  to  all  the  individuals, — there  is  a 
species. 

It  is  by  their  contrast  that  species  are  distinguished  from 
one  another,  and  it  is  by  comparison  that  their  contrasts 
appear.  Contrasts  may  be  more  or  less  great  according  to 
the  objects  compared.  If  they  are  very  great  and  well 
marked,  all  the  world  acknowlege  the  specific  distinction 
of  the  compared  forms ;  if  they  are  very  weak,  almost  in- 
appreciable, opinions  are  divided  ;  one  party  separating  the 
feebly  contrasting  forms  into  distinct  specific  groups,  the 
other  collecting  them  into  one,  and  applying  to  them  in  the 
mean  time  the  qualifications  of  races  or  varieties. 

These  collections  and  separations  are  purely  optional,  and 
they  can  have  no  other  rule  than  scientific  or  economic  ad- 
vantage ;  in  order  to  determine  them  it  is  necessary  to  be 
endowed  with  a  certain  tact  which  is  ordinarily  acquired  by 
experience. 

In  short,  there  is  no  qualitative  difference  between 
species,  races,  and  varieties  ;  it  is  idle  to  seek  one.     These 
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three  things  are  formed  from  one,  and  the  terms  which  pre- 
tend to  distinguish  them  only  indicate  degrees  of  contrast 
between  compared  forms. 

It  most  be  understood  that  here  the  question  is  not  con- 
cerning simple  individual  variations,  non-transmissible  by 
way  of  generation,  but  only  forms  common  to  an  indefinite 
number  of  individuals,  and  transmitting  themselves  faith- 
fully and  indefinitely  by  generation. 

Contrasts  between  compared  forms  are  of  all  degrees, 
from  the  strongest  to  the  weakest,  which  simply  moans  that 
following  the  comparisons  which  are  established  between 
groups  of  similar  individuals,  species  are  found  of  all  degrees 
of  strength  and  weakness ;  and  if  it  was  attempted  to  ex- 
press these  degrees  in  so  many  words,  the  whole  vocabulary 
would  be  insufficient. 

The  delineation  of  species  is  therefore  as  I  said  before 
entirely  optional ;  it  makes  them  larger  or  smaller,  accord- 
ing to  the  importance  which  is  given  to  the  resemblances 
and  difference  of  various  groups  of  individuab  taken  with 
respect  to  each  other,  and  these  appreciations  vary  accord- 
ing to  men,  times,  and  phases  of  science.  How  many 
modifications  have  certain  great  species  of  Linnaeus  and 
Jussieu  undergone  during  fifty  years ! 

The  division  of  old  species,  their  pulverisation,  if  I  may 
use  such  a  term,  seems  to  have  now  reached  its  extreme 
limits,  and  many  botanists  are  led  by  this  tendency  to  com- 
plicate the  descriptive  part  of  the  science  in  such  a  way  as  to 
threaten  to  involve  the  whole  life  of  a  man  in  its  minutiae. 
Notwithstanding  this,  if  those  who  have  inaugurated  these 
scientific  refinements  have  not  committed  error  by  taking 
individual  alterations,  non- transmissible  and  not  forming  a 
group,  that  is  to  say  simple  variations,  for  forms  common  to 
an  indefinite  number  of  individuals,  very  constant  and  very 
faithfully  transmissible  in  every  consecutive  generation, 
there  is  reason  to  believe  that  they  have  proceeded  logically. 
The  whole  question  is  to  know  if  it  be  advantageous  to 
science  to  distinguish  and  enrol  in  its  catalogues,  these 
feebly  contrasting  species  ;  but  it  is  essentially  necessary  to 
be  assured  that  the  characters  which  are  assigned  tliem  are 
really  specific — that  is  to  say,  common  to  an  unlimited  num- 
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ber  of  individuals,  and  always  faithfully  reproduced  in  every 
generation. 

But  it  is  more  than  probable  that  in  a  multitude  of  cases 
(in  the  genus  Bubus,  for  example)  purely  individual  varia- 
tions without  persistence,  have  been  taken  for  common 
characters,  constant  and  transmissible. 

Does  it  then  follow  that  the  terms  race  and  variety  ought 
to  be  banished  from  the  science  ?  Certainly  not,  for  they 
are  convenient  to  designate  weak  species  that  ought  not 
to  be  enrolled  among  the  official  species,  but  it  is  proper 
to  give  them  their  true  signification,  which  is  absolutely 
the  same  as  that  of  species  properly  so-called,  and  to  see  in 
forms  designated  by  these  terms  some  unity  of  a  weak  kind, 
which  might  be  neglected  without  inconvenience  to  the 
science. 

(9.     Can  Artificial  Hybridisation  furnish  a  mark  to  determine 
what  it  is  proper  to  distinguish  as  Species  P 

I  have  not  the  least  doubt  but  that  there  are  some  cases 
where  it  would  be  of  a  slight  assistance,  and  again  a  greater 
number  where  it  would  not  be  practicable.  Here  are  some 
examples  of  its  practical  utility. 

I  have  stated  before,  in  speaking  of  the  three  species  of 
eatable  gourds,  that  they  but  slightly  differ  in  outward  ap- 
pearance, and  even  by  their  intimate  characters,  for  most 
botanists  cannot  clearly  distinguish  them ;  Linnaeus  himself 
confounded  them  in  one.  But  these  three  plants  refuse  to 
give  hybrids  by  mutual  crossing ;  they  are  then  three  self- 
governed  species  perfectly  distinct. 

M.  Dunal,  in  his  Monograph  of  Solanace»,  combines  into 
one  species  Datura  Stramonium  and  2?.  Tatula,  considering 
them  as  simple  varieties  of  the  same  species.  But  the  pro- 
duce of  their  crossing  does  not  vegetate  altogether  like 
these  two  forms ;  it  grows  much  larger  and  flowers  less, 
inasmuch  as  it  loses  its  flower-buds  in  the  seven  or  eight 
first  branches.  This  disturbance  caused  in  the  vegetation 
of  the  mixed  produce,  is  an  indubitable  sign  of  a  difference 
in  the  autonomy  of  the  two  parent  forms ;  therefore  these 
forms  ought  to  be  held  as  distinct  species. 

Datura  Metel  and  Meteloides  are  at  least  as  nearly  allied 
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to  one  another  as  the  two  preceding  ;  but,  from  the  second 
generation,  their  hybrids  cease  to  resemble  them,  and  a 
certain  nnmber  of  individuals  return  to  one  or  other  of  the 
two  parent  forms.  Let  us  therefore  conclude  that  these 
forms  are  specific,  that  they  each  have  their  autonomy  and 
deserve,  notwithstanding  their  affinity,  to  be  distinguished 
from  one  another. 

Nicotiana  macrophyUa  and  N.  angvstifolia  combined  in  the 
"  Prodromus  "  of  De  Candolle  with  N.  Tahacum,  give  hybrids 
which,  after  the  second  generation,  manifest  a  very  appreci- 
able commencement  of  return  towards  the  producing  forms. 
These  last  have  therefore  also  their  manner  of  growth  pro- 
per to  each  of  them.  Why  do  we  not  admit  them  as  dis- 
tinct in  our  botanical  catalogues  ? 

But  when  the  forms  are  so  closely  allied  to  one  another 
that  they  are  with  difficulty  distinguished,  their  hybrids 
must  differ  still  less  from  one  another  than  they  differ  be- 
tween themselves.  The  data  furnished  by  hybridisation, 
therefore,  here  lose  their  value  ;  but  then  it  becomes  a  mat- 
ter of  indifference,  whether  to  separate  the  two  forms  as 
distinct  species,  or  to  combine  them,  by  the  title  of  simple 
varieties,  under  a  common  specific  denomination. 

It  follows  from  all  we  have  said,  that  the  application  of 
the  terms  hybrid  and  cross  is  determined  by  the  rank  which 
may  be  assigned  to  the  individuals  from  the  crossing  of 
which  the  mixed  forms  requiring  to  be  named  have  been 
produced — that  is  to  say,  it  is  entirely  left  to  the  judgment 
and  tact  of  the  nomenclator. 


II.  On  the  Chemical  and  Natural  History  of  Lupuline.  By 
M.  J.  Personnb.  Translated  by  George  Lawson,  LL.D., 
Professor  of  Chemistry  in  Dalhousie  College,  Halifax, 
Nova  Scotia.     (Plate  II.) 

Note  by  Translator. — Considering  the  great  importance  of 
the  hop  in  an  economical  point  of  view,  we  might  expect 
our  scientific  and  manufacturing  works  to  contain  a  some- 
what satisfactory  statement  of  the  chemical  products  of  the 
hop,  and  of  the  nature  and  development  of  the  remarkable 
organ  by  which  these  products  are  secreted.     This,  however, 
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ia  far  from  being  the  case  ;  and  intelligent  brewers  iu 
Canada,  puzzled  by  the  contradictory  statements  that  have 
been  put  forth,  have  frequently  applied  to  me  for  informa- 
tion on  this  as  on  other  scientific  points  connected  vnth 
their  art.  I  have  therefore  thought  that  a  translation  of 
M.  Personne's  Memoir,  published  some  years  ago  in  the 
**  Annales  des  Sciences  Naturelles,"  might  not  be  without 
its  use.  In  some  of  its  bearings,  the  subject  is  of  much 
interest  in  a  strictly  scientific  point  of  view.  It  is  obvious, 
likewise,  that  an  acquaintance  with  the  chemical  properties 
of  Lupuline  is  important,  not  only  to  the  brewer,  but  to  the 
hop-grower,  the  exporter,  the  manuftw^turer  of  hop-extract, 
and,  indeed,  to  every  one  who  has  to  handle  an  article  so 
prone  to  change  its  character,  and,  consequently,  its  com- 
mercial value,  from  apparently  trifling  causes.  The  Ca- 
nadian brewers  having  a  favourable  grain -market,  and  an 
unlimited  supply  of  excellent  water  in  the  great  lakes, 
almost  entirely  devoid  of  organic  matter,  have  the  means 
of  manufacturing  excellent  beer.  But  much  of  the  hops 
used  requires  to  be  imported  from  England.  Canadian 
hops^  are  grown  to  some  slight  extent  at  Kingston,  more 
abundantly  about  Picton,  and  Belleville,  C.  W.,  and  espe- 
cially farther  to  the  westward ;  but  the  best  qualities  of 
hops  are  always  imported.  The  Canadian  hop  gives  greater 
bitterness,  but  is  deficient  in  delicacy  of  aroma.  Were 
pains  taken  (and  I  have  reason  to  believe  that  hitherto  they 
have  not  been  taken)  to  select  suitable  varieties  from  the 
Kentish  hop-gardens,  and  to  ascertain,  more  precisely  than 
we  as  yet  know,  what  are  the  special  influences  of  certain 
soils  and  climates,  no  one  can  doubt  but  that  a  great  im- 
provement would  result  in  the  character  of  Canadian  hops. 
All  attempts  in  this  direction  must  proceed  upon  a  correct 
knowledge  of  the  nature  of  the  substances  which  give  the 
hop  its  economical  value  ;  and  although  M.  Personne's 
memoir  is  more  complete  and  satisfactory  than  any  other 
that  has  been  published,  yet  it  is  to  be  hoped  that  by 
again  calling  attention  U)  the  subject,  additional  informa- 
tion may  be  obtained  on  points  that  are  still  imperfectly 
made  out. 

The  cones  of  the  hop  (Humulus  Lupulvs)  employed  in. 
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therapeutics,  and  especially  in  the  manufacture  of  beer,  owe 
their  properties  to  a  multitude  of  yellow  corpuscles,  re- 
sinous and  odorous,  which  are  separated  very  freely  in 
bruising  the  ripe  and  dry  cones.  These  small  bodies  have 
been  successively  called  by  the  names  of  Lupulin,  Lupuline, 
and  Lupulite.  It  is  to  these  that  the  hop  owes  its  bitter 
and  aromatic  flavour ;  for  if  the  scales  and  the  fruit  are  de- 
prived of  this  yellow  powder,  the  cones  lose  thos0  properties 
on  account  of  which  they  are  sought  after. 

The  importance  of  this  substance  has  been  known  for 
a  sufficiently  long  time.  In  1821,  Dr  Ives  of  New  York 
attempted  to  determine  its  principal  constituents,  and  en- 
deavoured to  introduce  it  into  therapeutics  under  the  name 
of  Lupulin.  In  France,  almost  about  the  same  time, 
Planche  likewise  concluded  that  it  was  a  proximate  sub- 
stance, and  named  it  Lupuline,  because,  said  he,  "This 
substance  is  to  the  hop  what  quinine  is  to  cinchona  or 
strychnine  to  nux-vomica." 

In  1822,  MM.  Payen  and  Chevallier  made  the  most  com- 
plete chemical  analysis  which  we  have  of  this  substance. 
They  thereby  demonstrated  the  complex  nature  of  lupuline, 
and,  consequently,  the  error  of  Planche  ;  but  the  small 
quantity  of  substance  upon  which  these  chemists  worked, 
did  not  permit  them  to  study  sufficiently  well  the  bodies 
which  they  had  obtained  from  it. 

Lastly,  in  1827,  M.  Raspail  published,  on  the  organisa- 
tion of  lupuline,  the  unique  work  which  exists  on  this  sub- 
ject. That  author  sought  to  demonstrate  the  analogy  of 
this  body  with  the  pollen,  as  much  by  the  investigation  of 
its  structure  as  by  that  of  the  action  which  the  various 
solvents  and  chemical  reagents  exercised  upon  it.  He 
designated  it  under  the  name  of  pollen  of  the  foliaceotia 
organs,  "  because  its  office,"  said  he,  "  is  to  fecundate  the 
bud,  just  as  that  of  the  pollen  of  flowers  is  to  fecundate  the 
ovary."     I  review  farther  on  the  observations  of  M.  Raspail. 

Structure  and  Development  of  Lupuline. 

The  lupuline  obtained  from  cones  that  have  arrived 
at  maturity  presents  itself  in  the  form  of  a  yellow  powder, 
whose  tint  varies  according  to  the  length  of  time  which 
has  elapsed  since  it  was  gathered.     In  the  fresh  state,  it 
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has  a  greenish-yellow  colour,  which  afterwards  passes  into 
a  golden  yellow,  deepening  more  and  more  the  longer  it  ia 
kept,  especially  when  exposed  to  contact  with  air.  The 
form  of  the  lupuline,  when  it  has  arrived  at  its  complete 
development,  may  be  compared  to  that  of  an  acorn  with  its 
cup.  Just  as  some  acorns  are  more  or  less  lengthened  at 
the  base,  so  also  some  of  the  grains  of  lupuline  are  more  or 
less  elongated.  The  length  of  these  grains  varies  between 
xV^rths  and  xVvths  of  a  millimetre,  and  their  thickness 
between  r^rtyths  and  iWths ;  but  in  general  the  two  parts 
of  the  lupuline,  the  superior  and  inferior,  are  strictly  pro- 
portional.    We  shall  later  see  the  reason. 

In  comparing  the  lupuline  with  an  acorn,  I  do  not  mean 
to  say  that  it  is,  like  it,  composed  of  two  solid  parts,  one  of 
which  encloses  the  base  of  the  other.  The  comparison  can 
only  be  applied  to  the  external  form,  for  they  differ  in  all 
other  respects.  In  fact,  the  surface  of  the  two  parts,  su- 
perior and  inferior,  of  the  lupuline,  is  perfectly  continuous, 
only  the  superior,  at  its  point  of  insertion  on  the  inferior, 
is  bent  a  little  inwards  towards  the  centre,  and  it  is  the 
slight  curve  which  it  makes  that  gives  it  the  acorn  form. 

These  two  peurts  present  on  the  exterior,  even  under  a 
magnifying  power  of  from  200  to  300  diameters,  a  structure 
apparently  similar.  Both  appear  to  be  composed  of  cel- 
lules more  or  less  irregular,  which,  however,  are  frequently 
disposed  with  a  certain  regularity  from  the  centre  to  the 
circumference  ;  they  are  sometimes  ranged  in  radiating 
series  from  the  summit  of  the  superior  part,  and  from  the 
base  of  the  inferior  to  the  circumference  or  median  line, 
which  unites  them.  The  cells,  therefore,  increase  in  size 
from  the  two  extreme  points  to  the  (median  line)  point  of 
junction.  But  as  I  said  just  now,  this  structure  is  only 
apparent  in  the  upper  half ;  because  if  we  succeed  in  making 
a  longitudinal  section  in  the  direction  of  the  axis  of  the 
grain  of  lupuline,  and  adjust  the  same,  when  placed  under 
the  microscope,  in  such  a  manner  that  the  plane  parallel 
with  its  axis  shall  be  in  the  focus  of  the  instrument,  it  will 
be  seen  that  the  lower  half  of  the  grain  is  a  sort  of  cupule, 
composed  of  a  single  layer  of  cells.  It  is  by  the  base  of 
this  cupule  that  the  grain  is  attached  to  the  epidermis  of 
the  bracts,  calycine  leaves,  &c.     It  is  observed,   besides. 
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that  the  upper  half  consists  only  of  a  very  thin  continuous 
membrane,  and  that  the  cells,  which  are  depicted  upon  its 
surface,  are  nothing  more  than  the  imprints  of  utricles,  the 
origin  of  which  we  give  further  on  in  describing  the  for- 
mation of  this  organ,  this  singular  gland.  The  space 
embraced  between  this  membrane  and  the  interior  of  the 
cupule  is  occupied  by  a  yellow  liquid,  the  nature  of  which 
we  shall  examine  fully  farther  on.  The  cellules  which 
compose  the  cupule  are  also  filled  ;  it  is  these  that  secrete 
it,  as  we  shall  presently  see. 

One  sees  already  that  this  description  of  lupuline  differs 
essentially  from  that  given  by  M.  Kaspail  in  his  **  New 
System  of  Organic  Chemistry,"  1833,  page  176.  Here, 
in  effect,  is  what  he  says : — "  Examined  by  the  micro- 
scope, this  yellow  powder  (the  lupuline)  is  seen  to  be  com- 
posed of  vesicular  organs,  rich  in  cellules,  varying  in  size 
about  the  |th  of  a  millimetre,  and  of  about  the  form  of 
that  represented  in  figure  6  of  plate  v.  (of  his  work.) 
Each  of  these  grains,  when  dried,  is  of  a  beautiful  golden 
yellow,  somewhat  diaphanous,  flattened,  presenting  on  some 
part  of  one  of  its  two  surfaces  the  mark  of  its  point  of 
attachment,  by  which  the  grain  has  been  originally  attached 
to  the  organ  which  produced  it,  which  mark  I  usually  de- 
signate by  the  name  of  hilum.  .  .  .  When  these  grains 
are  examined,  as  recently  obtained  from  the  still  living 
female  cone,  they  are  found  to  be  pyriform,  with  a  peduncle 
terminated  by  a  hilum,**  &c. 

And  farther  on,  §  387,  pp.  176,  177,  M.  Easpail  attempts 
to  prove  that  the  grains  of  lupuline  emit  pollen  tubes,  and 
that  these  are  produced  in  contact  with  water.  The  con- 
clusion of  this  paper  will  show  the  cause  of  the  error  of 
this  observer. 

Let  us  now  study  the  origin  of  lupuline. 

It  commences  like  a  hair,  by  one  cellule  I  (fig.  3,  Plate 
II.),  which  is  developed  between  cells  of  the  epidermis  e. 
This  cellule,  projecting  to  the  exterior,  is  divided  by  a 
transverse  partition  at  the  level  of  the  external  surface  of 
the  epidermis.  The  utricle  a,  ovoid  or  elliptical,  which 
results  from  this  division,  is  in  its  turn  divided  transversely 
(fig.  4,  a).  The  two  new  utricles  enlarge ;  the  superior 
a   (fig.    5)  is  more  dilated  than  the   other,  and  is  filled 
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with  somewhat  granular  matter ;  the  inferior  p  forms  a 
short  pedicel,  which  unites  the  former  to  the  epidermis  e, 
by  means  of  the  primitive  cell  I.  Thus  far  the  multiplicsr- 
tion  goes  on  by  transverse  division  ;  it  now  proceeds  verti- 
cally. The  terminal  cellule  a  divides  longitudinally  into 
two,  as  shown  by  figure  6  at  a.  Each  of  the  two  utricles 
which  thus  originate  produces  in  its  turn,  either  one  after 
the  other  (figs.  7  and  9),  or  simultaneously  (figs.  8  and  10), 
two  cellules,  so  that  by  this  time  the  pedicel  p  is  termi- 
nated by  three  cells  (fig.  7),  or  by  four,  as  in  figure  8. 
The  figures  11  and  12  show  more  advanced  stages  of  this 
subdivision.  There  now  appear  some  new  utricular  ele- 
ments in  the  interior  of  the  terminal  cells.  Figure  13 
presents  a  degree  of  multiplication  still  more  advanced  ;  in 
it  may  be  clearly  observed,  in  a  a  a  a,  the  four  terminal 
cells  of  figure  8,  and  that  they  have  divided  in  a  radial 
manner  and  parallel  to  the  circumference.  In  figure  14, 
which  indicates  a  later  phase,  may  also  be  observed  the 
four  original  divisions ;  but  the  cells  of  each  of  these  are 
still  more  numerous  than  in  the  preceding  figure.  It 
not  unfrequently  happens  that  the  utricular  multiplica- 
tion parallel  to  the  rays  is  more  marked  than  that  which 
occurs  in  the  other  direction,  in  which  case  the  section  ap- 
pears as  in  figure  15.  It  is  at  this  stage  of  development  of 
the  lupuline  that  its  edges  become  raised ;  then  from  the 
discoid  state  it  becomes  cup-shaped.  Figure  16  represents 
some  of  these  cupules  which  are  almost  arrived  at  the  per- 
fect state.  They  have  longitudinal  striae,  interiorly  and 
exteriorly ;  that  is  to  say,  in  the  direction  of  the  utricular 
multiplication  parallel  to  the  rays.  These  elegant  cupules 
appear  sessile  in  consequence  of  the  pedicel  not  being  elon- 
gated. 

When  the  enlargement  of  the  cups  has  ceased,  other 
phenomena  take  place  in  the  interior  of  their  tissues.  Each 
cupule  consists,  at  this  time,  of  a  layer  of  cells,  which  is 
covered  with  a  cuticle  on  its  two  faces,  the  interior  and 
exterior  ;  then  commences  the  secretion  of  the  yellow  liquid 
before  mentioned.  It  is  poured  out  on  the  whole  internal 
surface  of  the  cupule  between  the  secreting  cells  and  the 
cuticle  which  covers  them.  The  latter,  detached  from  the 
cells  by  this  flowing,  is  gradually  raised  completely  from 
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the  whole  extent  of  the  internal  surface  (fig.  17  d),  and 
finally  pushed  up  like  the  finger  of  a  glove  ;  it  is  now  that 
the  lupuline  takes  the  form  of  an  acorn  (figs.  18  and  19), 
to  which  I  have  compared  it ;  it  is  then  arrived  at  its  most 
perfect  stage  of  development. 

It  is  curious  to  observe  under  the  microscope  the  rising 
of  the  cuticle.  It  may  be  caused  artificially,  by  placing 
the  cupules  in  water  slightly  alkalised,  which  penetrates 
their  walls  better  than  pure  water.  They  may  be  seen  suc- 
cessively passing  through  all  the  intermediate  stages  be- 
tween the  form  I  of  figure  16  and  that  of  figure  18. 

If  we  examine  the  fresh  but  perfectly  developed  lupu- 
line in  water,  it  is  seen  to  swell  gradually,  becoming  turgid 
by  endosmose,  then  all  the  cells  of  the  cupule  appear  as  a 
perfect  network,  and  it  is  then  evident  that  the  imprints 
marked  upon  tj^e  cuticle  disappear  almost  completely.  The 
enlargement  increases  to  the  point  of  bursting  of  the  grain, 
and  it  then  emits  a  perfect  cloud,  formed  by  a  multitude  of 
small  globules  of  essential  oil ;  it  frequently  happens  that 
^  these  globules,  by  uniting,  form  a  globule  somewhat  large, 
which  is  very  well  seen  on  the  summit  of  the  grain  in  front 
of  the  rent. 

This  rent  is  generally  made  at  the  junction  of  thd  cuticle 
with  the  edge  of  the  cupule.  The  cuticle  is  raised,  as  a 
cover,  and,  as  the  cupules  open,  the  cuticle  is  detached,  and 
swims  away  in  the  surrounding  liquid.  Occasionally  during 
this  action  it  occurs  as  much  in  the  wall  of  the  cuticle  as 
in  that  of  the  cupule,  according  to  their  greater  or  less  re- 
sistance. 

An  alkaline  solution  and  alcohol  act  more  rapidly  than 
water,  because,  by  dissolving  more  readily  the  resinous 
matter  which  impregnates  the  walls  of  the  grains,  they 
render  the  penetration  more  easy. 

It  has  never  been  possible  for  me  to  observe  the  pre- 
tended pollen  tubes  seen  by  M.  Easpail,  in  examining  the 
fresh  lupuline.  But  if  we  examine  lupuline  that  has  been 
kept  for  some  time,  we  observe  a  very  few  grains  which  are 
with  difficulty  impregnated  with  liquid  in  this  or  that  place, 
and  which,  breaking  a  long  time  after  most  of  the  others, 
permit  the  exudation  of  a  viscid  matter.  This  matter, 
moulding  itself  in   the  aperture  which  gives  it  passage^ 
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slightly  resembles,  to  a  certain  extent,  a  pollen  tube,  and 
it  was  this  most  probably  that  was  seen  by  M.  Baspail ; 
but  it  requires  only  a  slight  examination  to  account  for  the 
appearance,  which  is  most  certainly  due  to  the  interior 
matter  of  the  grains  having .  been  dried  dissolving  with 
difficulty. 

The  lupuline  is  produced  on  the  ovaries,  on  the  inferior 
surface  of  the  bracts  and  on  that  of  the  leaves.  It  is  equally 
met  with  on  the  stem  and  on  the  sttpules  ;  but  it  is  only 
on  the  ovary  and  on  the  sccdes  of  the  cone  that  the  lupu- 
line arrives  at  its  complete  development.  On  the  leaves, 
on  the  stipules,  and  on  the  stem,  it  is  never  met  with  ex- 
cept in  the  state  of  cupules  more  or  less  advanced,  or  all 
simply  of  discs,  which  readily  wither  up  and  are  shed. 

The  lupuline  is  then  a  gland,  which  contains  a  complex 
liquid,  of  which  we  now  proceed  to  investigate  the  nature. 

Chemical  History  of  Lupuline, 
The  matter  contained  in  the  gland,  which  I  designate 
by  the  name  oi  Lupuline^  has  a  very  complex  composition  ; 
its  constituent  principles  may  be  classed  into  two  groups : 
the  one  embracing  those  that  are  volatile,  and  are  obtained 
by  distillation  with  water  ;  the  other  those  that  are  fixed, 
or  at  least  not  volatile  with  steam. 

Examination  of  the  Volatile  Principles. 

The  product  of  distillation  consisted  of  a  solution  decidedly 
acid,  which  reddened  toumesol  paper,  and  upon  which 
floated  an  essential  oil,  coloured  occasionally  of  a  most 
beautiful  green. 

The  proportion  between  the  quantity  of  essential  oil  and 
of  acid  of  the  liquor  distilled  varied  8W5Cording  to  the  quality 
of  lupuline  employed  in  the  operation.  Besides,  the  lupu- 
line when  as  fresh  as  possible,  furnished  at  once  a  less  acid 
liquor  and  a  greater  quantity  of  essential  oil  than  the  older 
lupuline,  which  gave,  on  the  contrary,  more  acid  and  less 
essential  oil ;  the  latter  is  likewise  drier  and  more  resinous 
than  that  obtained  with  the  freshest  lupuline. 

The  quantities  of  essential  oil  which  I  obtained  with  the 
lupulines  of  diflferent  ages,  have  given  me  the  following 
proportions  : — With  recent  lupuline  I  obtained  as  much  as 
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1  from  100  of  the  essence,  while  with  older  lupuline  I  have 
had  not  more  than  0'61  from  100,  that  is  near  my  propor- 
tion. 

Volatile  Acid  of  Lv/puline, 

If  we  next  separate  the  essential  oil  from  the  acid  liqnid 
obtained,  as  I  have  described,  by  distillation  of  lupuline 
with  water,  and  saturate  the  liquid  with  some  carbonate  of 
soda,  and  then  evaporate  to  dryness,  it  yields  as  residue  a 
mass  of  a  soapy  nature,  which  liquefies  by  heat  and  becomes 
very  solid  on  cooling,  it  is  with  difficulty  permeable  by  water, 
which,  however,  ultimately  dissolves  it  completely ;  it,  in 
short,  comports  itself  like  the  compounds  of  fatty  acids  with 
alkalies. 

This  mass,  dissolved  in  a  small  quantity  of  water  and 
then  treated  with  sulphuric  acid  diluted  with  its  weight  of 
water  or  with  gelatinous  phosphoric  acid,  yields  some  sul- 
phate or  phosphate  of  soda  which  remains  in  solution  in  the 
aqneons  liquid,  to  the  surface  of  which  is  seen  to  float  a 
brown  oily  liquid,  difi'using  a  strong  and  disagreeable  odour 
of  butyric  and  valerianic  acids. 

Subjected  to  distillation  this  liquid  furnished,  by  many 
successive  rectifications,  a  product  which  boiled  at  +  175 
degrees  (=347°  Fahr.),  and  distilled  without  alteration  at 
this  temperature ;  the  first  portions  carried  over  water  in 
excess,  which  was  thus  separated  with  sufficient  ease. 

This  acid,  obtained  in  a  state  of  purity,  is  a  liquid, 
slightly  oleaginous,  very  fluid,  colourless,  with  a  strong  and 
persistent  odour  of  valerianic  acid ;  its  flavour  is  acid  and 
piquant ;  it  produces  a  white  stain  on  the  tongue  in  the 
manner  of  energetic  fatty  acids ;  it  is  not  solidified  by  a 
cold  of  —16  degrees  (=+3°*  2  Fahr.),  and  remains  per- 
fectly limpid ;  it  bums  readily  with  a  smoky  flame.  The 
specific  gravity  of  this  acid  is  found  to  be  0*9403  at +15 
degrees  (=59°  Fahr.).  It  corresponds  to  that  of  valerianic 
acid,  which  has  been  found  to  be  0937  at  +  16-5  (=6^-7 
Fahr.) 

I  omit  here  the  description  of  all  the  analyses  which  I 
have  made  for  ascertaining  the  composition  of  this  acid. 
All  lead  to  the  formula  of  valerianic  acid.  I  have  puiv 
posely  multiplied  its  combinations  with  oxide  of  copper, 
oxide  of  silver  and  baryta,  in  order  to  be  well,  satisfied  of 
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its  true  constitution.  But  the  odour  alone  of  lupuline, 
especially  of  that  which  has  been  kept  for  some  time,  does 
not  admit  of  doubt  of  the  existence  of  this  acid  among  the 
bodies  which  this  substance  contains. 

Volatile  Oil  of  Lupttline. 

This  crade  essential  oil— that  is  to  say,  such  as  has  been 
given  by  distillation  of  lupuline  with  water — ^is  an  oleagin- 
ous liquid,  more  or  less  fluid  according  to  the  state  of  the 
lupuline  which  furnished  it,  and  of  a  specific  gravity  less 
than  that  of  water.  It  has  at  the  same  time  a  somewhat 
intense  colour  of  yellowish  green,  more  frequently  of  a 
beautiful  green  ;  its  odour  recalls  slightly  that  of  the  hop ; 
but  this  odour  does  not  resemble  that  of  valerianic  acid  when 
the  oil  has  not  undergone  oxidation  or  contact  with  air. 

Subjected  to  distillation,  it  enters  into  ebullition  at +  140 
degrees  (=284°  Fahr.),  and  distils  for  some  time  at +  150° 
(=302°  Fahr.)  to  160  degrees  (=320°  Fahr.),  but  the  tern- 
perature  rises  gradually,  and  when  the  process  is  finished, 
is +  300  degrees  (=572°  Fahr.) 

The  portion  of  this  essence  obtained  between  150°  (=302° 
Fahr.)  and  160°  (=320°  Fahr.)  is  a  sufficiently  thin  liquid, 
slightly  amber-coloured,  of  an  odour  which  does  not  resemble 
that  of  the  hop,  and  of  a  specific  gravity  of  0*8887.  It  has 
not  an  acid  reaction,  but,  on  exposure  to  air,  it  acidifies  and 
becomes  resinous ;  it  is  slightly  soluble  in  water,  to  which 
it  communicates  its  odour,  and  the  solution  exposed  to  the 
air  acidifies  rather  readily  ;  it  is  soluble  in  alcohol  and  in 
ether.  With  a  cold  of  -17  degrees  (  +  l°-4  Fahr.)  it  lost 
a  little  of  its  fluidity,  but  its  transparency  was  not  altered, 
even  after  four  or  five  hours'  exposure  to  that  temperature. 
It  deviates  to  the  right  the  rays  of  polarized  light.  Its  ro- 
tatory power  (Dextrogyrate)  has  been  found  by  the  red 
glass  to  be +  2-7::^  for  the  length  of  0"-080 ;  it  is  then  of 

+  ^'7 
80  xD 

Nitric  acid  gives  at  first  a  beautiful  purple  colour ;  after- 
wards, if  heated  a  little,  the  reaction  becomes  more  lively, 
and  the  products  furnished  are  a  resinous  matter  and  vale- 
rianic {Uiid. 
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Potash  iu  solution  fails  to  attack  it  at  a  boiling  tempera- 
ture ;  but  if  we  form  an  emulsion  with  a  concentrated 
solution  of  potash,  and  expose  the  mixture  for  some  time  to 
contact  with  air,  we  find  that  there  are  produced  valerianate 
of  potash  and  a  resinous  matter. 

Fused  potassa  transforms  it  into  carbonate  and  valerianate 
of  potassa,  with  disengagement  of  hydrogen  and  of  a  hydro- 
carbon liquid. 

This  reaction  of  potassa  is  very  important,  because,  after 
some  useless  trials,  and  a  great  number  of  analyses,  it  ren- 
dered cleeir  the  true  nature  of  this  essence,  placing  it  by  the 
side  of  the  essential  oil  of  valerian. 

In  fact,  the  composition  obtained  by  analysis  of  the  crude 
essence,  may  be  represented  by  the  formula  G^^4fi^] 
that  of  the  essence  distilled  between  + 150  and  160  degrees 
(302''  and  320°  Fahr.)  by  the  formula  C^HuO^ 

In  submitting  these  essences  to  the  action  of  fused  po- 
tassa, there  were  obtained  products  in  which  the  quantity 
of  carbon  and  of  hydrogen  increased  each  time  that  they 
were  submitted  to  a  renewed  action  of  potassa,  while  the 
proportion  of  oxygen  decreased.  Finally,  after  many  suc- 
cessive treatments,  we  finished  by  having  a  perfectly  pure 
hydro-carbon. 

This  hydro-carbon  is  a  colourless  liquid,  which  boils  at 
+ 160  degrees  (320°  Fahr.)  It  does  not  acidify  by  contact 
with  air ;  it  is  as  difficult  to  be  altered  by  contact,  for  a 
score  of  days,  with  pure  oxygen.  Its  composition,  deduced 
from  analysis,  is  represented  by  the  formula  CioHg ;  it  is 
consequently  the  same  as  that  of  the  oil  of  turpentine  and 
of  borneene,  which  M.  Gerhardt  has  found  in  the  essential 
oil  of  Valerian.  But  this  body,  although  possessing  the 
composition  of  oil  of  turpentine  and  of  bom^^ne,  is  not  the 
same,  but  isomerous  with  these  last ;  for  I  have  not  trans- 
formed them  into  solid  camphor  of  Borneo,  neither  by  the 
action  of  nitric  acid  nor  by  that  of  potassa.  Kept  for  some 
time  on  a  solution  of  potassa,  it  acquired  the  odour  of  thyme, 
sufficiently  to  show  an  approach  to  thymol. 

We  see  that  the  action  of  fused  potassa  upon  the  essential 
oil  of  hop,  consists  in  setting  free  a  hydro-carbon  liquid 
CioHg,  and  in  retaining  an  oxygenated  body,  which  it  trans- 
forms into  valerianic  acid  and  carbonic  acid ;  results  abso- 
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lutely  similar  to  what  M.  G^rhardt  has  obtained  with  the 
essence  of  yalerian. 

It  is  not  easy  to  separate  the  oxygenised  principle  of  this 
essential  oil,  because  it  is  found  to  be  retained  in  the  thickish 
resinous  matter,  which  does  not  permit  the  separation  with- 
out great  diflSculty. 

The  essential  oil  of  lupuline  is  clearly,  then,  to  be  consi- 
dered as  a  complex  oil,  constituted  by  a  hydro-carbon  C|oHg, 
and  a  body  containing  oxygen  of  the  formula  C12H10O2 
analogous  to  vcderol  of  the  essential  oil  of  yalerian.  The 
formula  of  the  crude  oil  G^^^O^y  may  be  represented  by 
3  (C,2Hio02)  +  2  (CioHg) ;  that  of  the  oil  rectified  between 
+  150  and  160  degrees  (302°  and  320°  Fahr.)  by  Ci,HioO,+ 
^loHg = C22H18O2. 

The  process  by  which  it  may  be  obtained  as  free  as  pos- 
sible from  extraneous  matter,  consists  in  preparing  a  tinc- 
ture of  lupuline  with  alcohol,  of  36  degrees ;  to  treat  this 
liquid  with  an  alcoholic  solution  of  tartaric  acid,  which 
forms  a  precipitate  somewhat  abundant,  of  bitartrate  of 
ammonia.  The  liquid  separated  from  the  precipitate,  is 
added  to  a  little  water,  and  submitted  to  gentle  heat  in  a 
capsule  exposed  to  the  air;  the  alcohol,  in  evaporating, 
leaves  separate,  at  the  end  of  two  or  three  days,  the  resinous 
matter  of  the  solution,  acid  and  bitter.  This  bitter  liquid 
is  then  deprived  of  the  excess  of  tartaric  acid  which  it  con- 
tains, and  then  made  to  digest  with  some  carbonate  of  lead 
recently  precipitated  ;  the  mass,  evaporated  at  the  lowest 
possible  temperature,  is  treated  by  boiling  alcohol,  which 
dissolves  only  the  bitter  matter. 

Besinous  Matter. 

The  resinous  matter  is  very  abundant  in  lupuline  ;  it  forms 
itself  alone  nearly  two-thirds  of  its  weight ;  it  retains  always 
a  certain  quantity  of  the  volatile  oily  products,  which  gives 
to  it  a  variable  consistence,  and  preserves  at  the  same  time 
the  peculiar  odour  of  lupuline.  It  is  oxidized  by  contact 
with  air,  especially  in  presence  of  water,  and  its  colour  then 
passes  from  a  golden  yellow  to  a  deep  brown  tint,  at  the 
same  time  that  it  hardens.  It  is  largely  soluble  in  water, 
to  which  it  communicates  the  property  of  lather  by  agita- 
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tion.     This  solution  presents  an  acid  reaction,  and  is  com- 
pletely altered  by  evaporation  in  contact  with  air. 

The  alkalies  dissolve  it  in  the  cold,  and  separate  an  in- 
soluble part.  This  resin,  insoluble  in  the  alkalies  and  in 
water,  is  soluble  in  alcohol ;  it  is  dry,  friable  and  inodorous. 
The  alkaline  solution,  saturated  by  an  acid,  sets  free  the 
resinous  matter  with  its  original  properties,  and  retaining 
some  valerianic  acid  which  is  got  by  distillation.  Lastly, 
nitric  acid  with  heat  attacks  this  resin  with  energy,  but 
without  producing  special  reaction  which  would  serve  to 
characterise  it. 

To  obtain  this  resin  as  pure  as  possible,  the  lupuline  must 
be  exhausted  by  long  boiling  in  water,  which  drives  off  the 
volatile  products,  and  dissolves  the  bitter  matter.  The  in- 
soluble residue,  composed  of  resin  and  of  disintegrated  tissue 
of  the  lupuline  grains,  well  washed  and  dried,  is  then  treated 
by  boiling  alcohol,  which  sets  free,  when  cooled,  a  certain 
quantity  of  wa>xy  matter  ;  the  alcoholic  liquor,  filtered  after 
cooling,  furnishes  the  resin  by  evaporation  of  the  alcohol. 

The  wax  is  contained  in  the  cells  which  compose  the 
cupule  of  the  lupuline  grain ;  it  exists  also  in  the  scales 
which  constitute  the  cone  of  the  hop,  and  by  treating  these 
scales  with  boiling  alcohol,  it  is  procured  in  sufficient  quan- 
tity. It  is  dry  and  pulverulent,  inodorous  and  tasteless ;  it 
begins  to  soften  at  +80  degrees  (176°  Fahr.),  and  is  fully 
melted  at  +100  degrees  (212°  Fahr.)  Strongly  heated,  it 
gives  two  volatile  products,  which  diffuse  an  odour  of  wax ; 
it  bums  without  residue,  producing  a  white  shining  flame  ; 
this  matter  resembles,  as  we  see  by  its  properties,  the  wax 
of  the  sugar  cane. 

[The  paper  was  illustrated  by  drawings  of  Lupuline, 
and  a  series  of  specimens  from  the  Industrial  Museum, 
exhibited  by  Professor  Archer.] 


Explanation  of  Plate  II, 

Fig.  1.  Cone  of  Hop. 

Fig.  2.  Tenninal  bud  enveloped  by  the  stipnles,  «  «,  on  which  are  marked 
the  granulations,  which  represent  the  cupules  and  the  discs  indi- 
cated by  the  figures  14, 15,  16,  &c. 

Fig.  8.  Lnpnline  originating ;  «  0,  epidermis ;  /,  primordial  cellnJe  of  lnpn- 
line,  by  which  it  is  attached  to  the  epidermis ;  a,  oeUnle  produced 


Digitized  by 


Google 


144   Mr  J.  Scott  on  the  Sextudity  of  the  Higher  Cryptogams, 

by  the  preceding,  and  which  givee  riae  to  the  following  modifica- 
tionB : — 
Fig.  4.  «,  epidertniB ;  I,  primordial  cellule ;  a.  cellule  divided  transrersely 
into  two ;  the  inferior  division  constitutes  the  pedicel  of  the  lopn- 
line,  the  superior  forms  the  gland  of  the  same. 
Fig.  5.  e  0,  epidermis ;  /,  primordial  cellule ;  p^  pedicel ;  a,  cellule  contain- 
ing grey  matter  with  granules.  ^ 
Fig.  6.  p,  pedicel :  a,  cellule  divided  into  two  longitudinally. 
Fig.  7.  pt  pedicel ;  a,  represents  one  of  the  two  cells  of  the  preceding  figure,  sub- 
*  divided  longitudinally  into  two ;  a',  is  another  cellule,  not  so  parted. 
Fig.  8.  0,  epidermis ;  p,  pedicel ;  a,  gland  formed  of  four  cellules.- 
Fig.  9.  Gland,  represented  in  figure  7,  front  view ;  a,  is  the  cell  not  divided ; 

a',  the  cell  which  is  parted  into  two  longitudinally. 
Fig.  10.  Gland  a  of  the  figure  8,  front  view. 

Fig.  11.  The  same  gland  more  advanced,  in  which  are  seen  many  cells  origi- 
nating by  the  intra-utricular  mode  of  multiplication. 
Fig.  12.    The  same  gland,  seen  on  the  face,  and  a  little  farther  advanced. 
Fig.  18.  Gland  more  advanced,  in  which  the  four  cellules  of  figures  10,  11, 
and  12,  are  subdivided  parallelly  to  the  ray,  and  parallelly  to  the 
circumference;  each  of  the  cells  is  indicated  by  a  a  a  a. 
Fig.  14.  Gland  in  which  the  utricular  multiplication  is  still  more  advanced. 
The  four  mother  cells  of  fig.  10  are  still  visible,  and  indicated  by 
aaaa. 
Fig.  16.  Shows  the  aspect  which  the  glands  present  when  they  have  acquired 

a  somewhat  considerable  size ;  «,  epidermis ;  Z,  the  gland. 
Fig.  16.  Glands  more  advanced.    The  edges  of  the  discoid  glands,  as  seen  in 
preceding  figures,  are  here  raised,  forming  cupulee,  I,  I;  e,  epi- 
dermis. 
Fig.  17.  Cupule  from  the  internal  (or  upper)  surface  of  which  the  cuticle  d  is 

detached,  and  elevated  by  the  secretory  products. 
Fig.  18.  Lupuline,  which  has  acquired  its  complete  development ;  e  t,  secret- 
ing cupule  or  proper  gland,  surmounted  by  the  cuticle  e  «,  raised 
up  by  the  products  of  secretion. 
Fig.  19.  Grain  of  lupuline  enlarged  ;  c  t,  cupule  or  gland  proper;  t,  point  of 
attachment ;  e  «,  elevated  cuticle.    There  is  seen  on  this  last  the 
impression  or  trace  of  the  cellules  of  the  cupule,  on  the  cavity  of 
which  this  cuticle  was  applied. 
Fig.  20.  Longitudinal  section  of  a  grain  of  lupuline ;  e  t,  cupule  composed  of  a 
single  layer,  which  secretes  the  contained  liquid;  e  «,  cuticle  de- 
tached from  the  internal  surface  of  the  cupule  by  the  secreted 
liquid. 
The  figures  are  from  the  pencil  of  M.  Trecul. 

III.  Remarks  on  the  Seocuality  of  the  Higher  Cryptogams, 
with  a  Notice  of  a  Hybrid  Selagindla.  By  Mr  John  Soott, 
Boyal  Botanic  Garden,  Edinburgh. 

Modern  researches,  on  the  reprodnctive  phenomena  of 
Cryptogams,  have  induced  a  number  of  botanists  to  accept 
the  doctrine  of  their  sexuality,  this  function  being  attri- 
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bnted  to  the  organs  known  £ts  the  Antheridia  and  Pistillidia. 
Amongst  those  botanists  who  deny  the  sexual  hypothesis, 
as  applied  to  Cryptogams,  a  difference  of  opinion  exists ; 
one  class  attributing  a  sexual  function  to  the  above  organs 
as  occurring  in  the  genera  Pilularia,  Marsilea,  Salvinia,  and 
Isoetes,  but  strangely  arguing,  that  such  an  import  cannot 
possibly  be  attributed  to  these  organs  in  the  other  orders  ; 
while  another  class, — ^with  a  more  consistent  scepticism, — 
refuse  to  attribute  a  sexual  import  to  these  organs  in  any 
order  of  the  class,  and  regard  all  as  strictly  agamic. 

It  would  be  mere  surplusage,  on  my  part,  to  give  to  the 
Society  even  the  briefest  resume  of  the  nature  of  the  evi- 
dence on  which  the  sexuality  of  Cryptogams  is  based,  inas- 
much as  the  writings  of  Henfrey,  Berkeley,  Suminski,  Hof- 
meister,  Ac,  have  rendered  it  sufficiently  familiar  to  all, 
and  must  satisfy  all  who  have  accepted  the  doctrine  that 
nothing  short  of  hybrids,  artificially  produced  between  dis- 
tinct species  of  Cryptogams,  will  induce  a  universal  accept- 
ance of  the  hypothesis  of  sexuality  as  applied  to  these 
plants. 

Several  supposed  instances  of  hybridity  have  been  re- 
corded by  authors,  but  these  not  being  results  of  direct 
experimentation,  do  not  by  any  means  place  the  question 
beyond  the  reach  of  doubt.  For  example,  Hofmeister,  in 
his  work  "  On  the  Higher  Cryptogams,*'  p.  181,  states  that 
Bayrhoffer  "  suggested  certain  mosses,  foimd  by  him  grow- 
ing wild,  were  hybrids  between  Gymnostomum  pyriforTne 
and  O.fasciculare  on  the  one  side,  and  Funaria  hygrom^trica 
on  the  other  side."  Hofmeister,  however,  remarks  that  he 
"  has  not  yet  succeeded  in  producing  such  hybrids  experi- 
mentally, although  he  brought  together  antheridial  plants 
of  Gymnostomum  pyriforme  and  plants  of  Funaria  hygro- 
meirica,  with  their  antheridial  shoots  cut  off.  The  muti- 
lated plants  of  F.  hygrometrica  always  perished." 

In  the  case  of  ferns,  it  has  been  asserted  that  true  hybrids 
exist  in  the  genus  Gymnogramma.  Braun ,  in  his  "  Plantarum 
novarum  et  minus  cognitarum  adumbrationes,"  notices  seve- 
ral supposed  hybrids  belonging  to  the  above  genus  which  have 
appeared  in  gardens ;  and  similar  notices  have  from  time  to 
time  appeared  in  the  "  Gardeners'  Chronicle."  That  now 
well  known  segregative  individualising  power  of  the  fern- 
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spore — if  I  may  term  that  subordination  of  the  specific  for- 
mative tendencies  in  that  organ  to  those  casual  variations 
of  the  segments  or  pinnsB  upon  which  it  originates — ought 
to  make  us  extremely  cautious  in  ascribing  a  hybrid  origin 
to  any  forms  that  may  appear  amongst  these  plants.  Fur- 
thermore, the  hermaphrodite  nature  of  the  prothalli,  and 
the  juxtaposition  of  the  antheridial  and  archegonial  cells, 
render  the  occurrence  of  hybrids,  in  the  true  ferns,  much 
less  probable,  I  believe,  than  in  any  other  order  of  Crypto- 
gams. The  Botrychiums  and  Ophioglossums,  as  shown  by 
Hofmeister  and  Metteuius,  afford  much  higher  facilities  for 
successful  casual  hybridization  than  occurs  in  the  true  ferns. 
Inasmuch  as  in  the  former  the  antheridial  and  archegonial 
cells  occur  on  opposite  sides  of  the  prothalli,  so  that  an 
equal,  or  even  higher  facility,  is  thus  afforded  for  the  con 
junction  of  distinct  individuals  than  the  pure  hermaphro- 
dite conjunctions.  In  the  latter — or  true  ferns — on  tlie 
other  hand,  where  the  antheridial  and  arcliegonial  cells  are 
produced  upon  the  same  side  of  the  prothallus,  and  this 
being  the  under,  an  examination  of  the  individual  relations 
of  the  prothalli  in  a  single  pot  will,  I  think,  suffice  to  show 
that  the  crossing  of  distinct  individuals  must  here  be  a  most 
exceptional  occurrence  ;  unless,  indeed — as  so  generally 
occurs  in  the  higher  plants — ^nature  has  provided  certain 
external  agents. 

In  the  Selaginellas,  the  only  genus  of  the  Lycopodiaceae 
whose  reproductive  phenomena  are  known,*  the  greatest 
possible  facilities  are  afforded  for  hybridization  by  the  uni- 
sexual characteristics  of  their  spores,  and  their  production  in 
distinct  organs  ;  one  kind  of  spore — microspore — ^producing 

•  Hofmeister  has  the  following  remarks  on  the  above  point : — **  The  repro- 
duction of  those  Lycopodiaceas  which  bear  powdery  spores  of  one  kind  only,  is 
atill  a  mystery.  Repeated  sowings  of  the  spores  of  Lycopodium  davatum,  tnun- 
dtUuMy  and  Seloffo,  have  yielded  me  no  results ;  bnt  I  have  lately  often  observed, 
that  in  spores  of  Lycopodium  Selago,  wliich  had  been  sown  for  from  three  to  five 
months,  numerous  small  spherical  cells  had  been  formed,  similar  to  the  mother- 
cells  of  the  spermatozoa  of  SelagineUa  helvetica.  I  have  not  yet  found  sperma- 
tozoa inside  these  vesicles.  De  Bary  has  lately  discovered  that  the  spores  of 
Lycopodium  inundaium  produce  a  body  composed  of  a  few  cells,  whose  structure 
is  not  unlike  that  of  the  archegonium  of  a  fern.  It  is  probable,  from  these 
observations,  that  the  similarly  formed  spores  of  Lycopodium,  Psilotum,  &c., 
are  of  different  sexes,  and,  as  in  EqtUtetum  arvente,  produce  partly  archeyonia 
and  partly  tptrmatozoa.'' — •*  On  the  Higher  Cryptogams,'*  p.  898. 
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spermatozoa;  the  other — macrospore — producing  the  arche- 
gonial  cells.  From  these  relations  of  the  reproductive  organs, 
it  might  be  supposed  that  hybrids  would  be  easily  raised 
experimentally  between  different  species.  The  only  points 
to  be  studied  being  a  slight  regard  to  systematic  affinities, 
and  the  relative  time  required  for  the  development  of  the 
spermatozoa  and  archegonial  cells."^  I  have  found,  how- 
ever, that  this  is  far  from  being  the  case  ;  for,  after  numer- 
ous experiments,  the  subject  of  the  following  remarks  is 
the  only  one  to  which  I  can  with  certainty  assign  a  cross 
origin.  The  history  of  this  plant  may, be  thus  briefly 
told : — I  placed  thirty  macrospores  of  Selagtfiella  Daniel- 
aiana  on  the  surface  of  a  pot  of  moist  sand  ;  over  these  I 
strewed  thickly  the  microspores  of  SelagineUa  Martensiiy 
and  then  closely  covered  all  with  a  small  bell-glass.  In 
case  of  differences  in  the  time  required  for  the  perfect  de- 
velopment of  the  male  and  female  organs  of  the  respective 
species,  for  some  time  after  the  first  sowing,  I  frequently 
added  fresh  microspores  of  the  latter  species,  S.  Martensii, 
Ultimately  one  of  the  macrospores  produced  a  germ-plant, 
aU  the  others  proving  abortive.  The  gradual  development 
of  this  germ-plant  I  have  watched  with  interest,  and  I  have 
now  the  pleasure,  through  the  kindness  of  Mr  M*Nab,  of 
placing  it  and  its  parent  forms  upon  the  table  for  the  ex- 
amination of  this  Society. 

Previous  to  my  noticing  the  individual  and  relative  char- 
acteristics of  hybrid  and  parents,  there  are  one  or  two  other 
points  on  which  I  beg  to  make  a  few  remarks,  by  way  of 
obviating  certain  objections  which  may  be  advanced  against 
the  hybrid  nature  of  my  seedling  ;  they  are  as  follows  : — 
A.^Braun  (**  Plantarum  novarum  et  minus  cognitarum  adum- 
brationes,"  1867,  Appendix,  p.  16)  considers  that  SeloigineUa 
Martensii  and  8.  Danielsiana  are  conspecific  ;  and  taking  the 

^  A  single  iUnstration  will  show  the  necessity  for  attending  to  the  period 
required  for  the  development  of  the  spermatozoa  and  archegonia  in  the  species 
tried.  Thus,  in  the  closely  allied  Seloffinella  denticulaia  and  S.  hdoeticay  the 
spermatozoa  and  archegonial  cells  are  developed  in  the  former  species  ahoat 
six  weeks  after  sowing ;  whereas,  in  the  latter  species,  according  to  Hof- 
meister,  the  microtpores  lie  fiv6  month;  and  the  macrospores  between  six  and  seven 
months^  before  they  produce  their  respective  spermatozoa  and  archegonia.  Wr* 
thus  see  that  here,  as  elsewhere,  in  the  vegetable  kingdom,  other  points  than 
reoognised  systematic  affinities  must  be  attended  to  in  hybridizing. 
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fonner  for  the  normal  or  typical  form  of  the  species,  calls  it 
8.  Martensii  normale  ;  the  latter  8.  M.  compacta.  Three 
other  forms,  considered  by  some  as  distinct  species,  have 
also  been  referred  by  Braun  to  8,  Martensii  under  the 
following  names  : — 8,  M,  flaccida^  divariccUa,  and  congesta, 
Mr  Moore  informs  me  by  letter  that  he  is  inclined  to  agree 
with  Braun  in  uniting  under  8.  Martensii  the  forms  he  has 
80  placed ;  and  furthermore,  considers  that  the  seedling 
form  which  I  have  raised  goes  to  confirm  this  view,  by 
showing  that  varying  forms  are  capable  of  being  produced 
from  the  spores ;  that,  in  fact,  so  far  as  he  could  judge 
from  the  pressed  specimen  (which  I  sent  him  for  examina- 
tion), I  had  merely  produced  8,  M,  normale  from  the  8.  M, 
compacta,  Mr  Moore  continues,  however,  that  in  plants  so 
peculiar  as  these  Lycopods,  a  good  deal  of  their  natural 
appearance  is  lost  under  pressure.  In  the  present  instance, 
the  Society  will  observe,  by  a  comparison  of  the  hybrid 
and  parent  plants  with  the  pressed  specimens  upon  the 
table,  the  truth  of  Mr  Moore's  remarks,  as  respects  the 
affinities  in  judging  from  the  dried  specimens  alone,  and, 
moreover,  the  need  for  that  express  reservation  added  to  the 
above  view,  inasmuch  as  it  is  at  once  obvious  by  a  com- 
parison of  the  living  plants,  that  though  nearer  8.  Martensii 
in  the  characters  of  the  leaves,  it — the  hybrid — has  much 
more  affinity  with  8.  Danielsiana  in  its  general  habit. 

In  consequence,  then,  of  this  view  of  Braun  and  Moore, 
respecting  the  conspecificness  of  the  parent  forms,  I  can 
only  give  a  provisional  significance  to  the  hybridity  of 
my  seedling ;  satisfied,  however,  that  even  by  an  ultimate 
agreement  amongst  systematists  as  to  the  genetic  affini- 
ties of  the  parent  forms,  it  will  simply  cause  a  substitution 
of  the  term  "  mongrel,"  for  that  of  "  hybrid,"  at  present 
given.  And  thus,  that  in  either  case,  it  will  afford  a  stronger 
argument  in  support  of  the  sexuality  of  the  higher  crypto- 
gams than  any,  so  far  as  I  am  aware,  which  has  yet  been 
recorded.* 

•  Mr  Moore,  in  answer  to  a  query  as  to  the  occurrence  of  undoubted  hybrids 
amongst  the  aboye  plants,  writes  me  as  foUows :—  "  I  am  not  aware  of  any  well 
authenticated  instances  of  hybridisation  among  Cryptogams.  I  have  always 
regarded  the  varieties  of  Gymnogrammas  (which  do  sometimes  present  an  ap- 
pearance intermediate  between  two  known  sorts)  as  sports— chiefly,  however, 
from  the  want  of  any  direct  evidence  of  hybridity. ' 
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On  the  supposition,  however,  that  Braun  has  rightly  re- 
garded the  parent  forms  of  my  seedling  as  conspecific,  it  may 
be  argued  that  as  the  8.  Danielaiana — S.  M.  compojcta — is  the 
more  incipient  form  of  the  two  experimented  upon,  it  may 
yet  have  a  tendency  to  produce,  by  a  truly  parthenogenetic 
process,  a  varying  offspring  from  its  spores.  To  this  I  can 
answer  only  as  follows,  but  the  answer,  I  think  is  satisfac- 
tory. First y  "When  the  macrospores  of  the  S..  Danielsiana 
and  8.  Martensii  are  sown  alone,  neither — and  I  speak  from 
an  extensive  series  of  experiments — will  produce  a  single 
plant ;  clearly  demonstrating,  as  I  think,  a  sexual  reproduc- 
tion dependent  on  the  mutual  action  of  both  kinds  of  spores. 
That  consequently  parthenogenesis,  in  so  far  as  my  experi- 
ence goes,  does  not  occur  in  either  of  these  forms  ;  nor  indeed 
in  any  of  the  species  of  Selaginella  which  I  have  tried,  if 
sufficient  care  he  taken  to  exclude  the  microspores.  Again, 
secondly.  When  the  microspores  and  macrospores  of  the  8, 
Danielsiana  and  Martensii  are  each  purely  commixed  and  re- 
spectively sown  in  distinct  pots,  they  reproduce  themselves 
perfectly,  as  I  have  in  several  instances  proved  by  experi- 
ments. That  the  Society  may  be  enabled  to  judge  as  to  the 
truth  of  this  statement,  I  have  placed  upon  the  table  seed- 
ling plants  of  both  forms,  all  of  which  betray  at  once  their 
respective  parents.  Conjoining,  then,  the  latter  with  the 
foregoing  evidence,  i.e,,  the  non-development  of  the  macro- 
spores when  sown  alone,  and  the  facility  with  which  both 
forms  reproduce  themselves  when  the  two  kinds  of  spores 
are  mixed  ;  and  comparing  them  with  the  previously  given 
history  of  the  presumed  hybrid,  we  are  thus,  as  I  am  inclined 
to  think,  afforded,  firstly,  most  conclusive  evidence  of  the 
existence  of  true  sexual  organs  in  these  plants  ;  and,  secondly, 
indubitable  proofs  of  the  mixed  origin  of  the  seedling  plant. 

Let  us  now  see  in  how  far  this  view  of  the  mixed  origin 
of  the  seedling  plant  is  supported  by  an  individual  and 
comparative  examination  of  the  morphological  character- 
istics of  the  latter  and  its  parent  forms.  First,  for  the  in- 
dividual characteristics : — 

!•  8elaginella  Martensii. — Spike  sessile,  linear,  somewhat 
attenuated,  from  8  to  10  millimetres  long.  Bracteas  ovate, 
acuminate,  denticulate.  Microsporangia  ovate,  subtrun- 
cate,  tumid,  }  of  a  millimetre.     Microspores  reddish-orange, 
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^  of  a  millimetre,  somewhat  wrinkled  and  granulated. 
Macrosporea,  greyish-white,  i-  of  a  millimetre,  reticulated. 
Stem  ascending,  flezuose  at  the  extremity,  branches  spread- 
ing. Leaves  oblong-ovate,  oblique,  falcate,  somewhat  blunt, 
3  to  4  millimetres  long ;  anterior  base  sub-dilated,  margin 
ciliated,  posterior  base  rounded,  margin  denticulated.  Sti- 
puliform  leaves  oblong  or  oblong-ovate,  acuminate,  den- 
ticulate, carinate,  recurved,  2  millimetres  long;  exterior 
base  auricled,  and  bordered  with  a  few  long  hairs  ;  interior 
rounded,  and  nearly  entire. 

2.  Selaginella  Danielsiana. — Spike  sessile,  short  and  thick, 
6  to  7  millimetres  long.  Bracteas  ovate,  acute,  denticulate. 
Microsporangia  oblong,  tumid,  |^  of  a  millimetre.  Micro- 
spores brownish-grey,  wrinkled  and  granulated  as  in  iS.  Mar- 
tensiiy  iV  of  a  millimetre.  Macrospores  white  |  of  a  milli- 
metre, reticulated.  Stem  ascending,  branches  short,  rigid, 
erect,  sub-fastigiate.  Leaves  ovately-oblong,  4  to  5  milli- 
metres long ;  anterior  base  dilated,  and  sparingly  fringed 
with  long  hairs  ;  posterior  base  sub-truncate,  margin  entire. 
Stipuliform  leaves  ovate,  acuminated,  carinate,  recurved, 
3  millimetres  long;  exterior  base  auriculate,  margin  sparingly 
ciliated  ;  interior  base  rounded,  margin  entire. 

3.  Selaginella  Danielsiana-Martensii. — Spike  sessile,  short 
and  thick,  3  to  4  millimetres  long.  Bracteas  ovate-triangu- 
lar, shortly  mucronate,  denticulate.  Microsporangia  ovate- 
oblong,  half  a  millimetre  long,  tumid.  Microspores  brown- 
ish-grey, finely  granulated,  size  very  variable^  from  the  38th 
to  30th  of  a  millimetre  ;  a  high  percentage  apparently  imper- 
fectly developed,  Macrospores  white,  J  of  a  millimetre, 
obscurely  reticulated.  Stem  ascending,  branches  numerous, 
short,  rigid,  erect,  and  sub-fastigiate.  Leaves  oblong-ovate, 
bluntish,  slightly  oblique,  2  to  3  millimetres  long ;  posterior 
margin  denticulated ;  anterior  margin  entire.  Stipuliform 
leaves  lanceolate-ovate,  shortly  mucronate,  carinate,  1  to  2 
millimetres  long. 

Again,  secondly^  by  a  relative  comparison  of  the  hybrid 
and  parent  forms,  we  have  something  like  the  following 
results: — First,  in  the  short,  erect,  rigid,  and  somewhat 
fastigiate  branches  (destitute  of  any  principal  or  leading 
shoots)  of  the  hybrid  plant  we  have  a  marked  characteristic 
of  the  female  parent,  the  S,  Danielsiana,     As  in  the  latter 
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species,  the  right  and  left  forks  of  the  terminal  bud  are  in 
.general  imbued  with  an  equal  degree  of  the  vegetative 
force,  so  that  both  forks  being  developed  alike,  the  plants 
thereby  assume  a  dwarf,  compact,  bushy  habit.  In  the 
male  parent — 8.  Martensii — on  the  other  hand,  the  right 
and  left  forks  of  the  terminal  bud  are  alternately  more 
vigorously  developed,  so  as  to  give  rise  to  an  apparently 
principal  axis,  or  leading  shoot,  with  a  right  and  left  series 
of  branches,  and  a  lax,  somewhat  spreading  habit  to  the 
plants.  Secondly^  In  the  form  of  the  leaves,  and  their 
somewhat  lax  rachidal  disposition,  the  hybrid  exhibits  more 
affinity  with  the  male  than  the  female  parent,  the  only 
difference  being  a  decreased  size.  In  the  denser  cellular 
structure  of  these  organs,  however,  and  likewise  in  the 
deep  lustrous  green,  with  the  brownish-tinted  stems,  the 
hybrid  again  approaches  the  female  parent.  In  the  form 
of  the  stipuliform  leaves  and  bracteas,  it  differs  from  either 
parent,  and  here  approaches  another  of  the  forms  which 
Brauu  has  referred  to  the  8,  Martensii^  viz.,  8.  M,  congeata. 
Thirdly,  In  respect  to  the  characteristics  of  the  organs 
of  fructification,  there  is  a  great  similarity  in  the  three 
forms,  those  of  the  hybrid  being  the  smallest.  There  is 
one  point,  however,  in  connection  with  them,  worthy  of 
a  passing  notice,  namely,  the  relatively  great  variability  in 
the  sizes  of  the  microspores  of  the  hybrid — a  high  per- 
centage of  which  are  badly  developed — as  compared  with 
those  of  the  parents  ;  while  the  macrospores,  though  smaller 
than  those  of  the  latter,  present  in  general  very  trifling 
relative  differences,  and  so  far  as  I  can  judge,  until  I  have 
time  to  test  their  germinative  capabilities,  perfectly  de- 
veloped. "We  have  here  a  curious  and  interesting — real  or 
apparent — analogy,  with  that  which  occurs  in  the  phenomena 
of  sterilisation  in  the  hybridisation  of  the  higher  plants. 
Hybridists  have  shown,  that  in  the  latter  class  of  plants, 
the  pollen  is  more  susceptible  to  the  sterilising  action 
than  the  ovules,  and  that  in  general,  perhaps  invariably, 
as  has  been  maintained,  we  find  that  if  the  anther-cases 
contain  a  few  grains  of  perfectly  developed  pollen,  the 
ovaries  also  will  contain  a  higher  percentage  of  ovules 
capable  of  fertilisation.* 

*  I  belieye  an  exception,  of  which  1  will  satiBfy  myself  at  the  approticbing 
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IV.  Abstract ^  a  paper  on  the  Constitution  of  Oymnospermous  Flowers, 
By  A.  W.  EicHLEB.    Commaiiicated  bj  Professor  Balfoue. 


V.  List  of  Fossil  Plants  found  in  the  Tertiary  Strata  of  the  South- 
East  of  France,  By  Gaston  de  Sa  porta.  Communicated  by  Professor 
Balfoub. 

(From  *'  Annales  des  Sciences  Naturelles/'  4th  ser.  Bot.  torn,  x'lx.) 

AlgcB,    Chara  deatructa,  Sap, 

Musci.    Muscites  intricatns,  Sap,  (allied  to  Bartramia  fontana,  DC) 

Filices,     Groniopterites  lacems,  Sap, 

Equisetacece,    Eqatsetum   lacustre,  Sap,    (allied  to  Equisetum   amndi- 

naoeum,  Bory,) 
Coniferas.     CaUitris  Brongniartii,  Endl.  (allied  to  Callitris  quadrivalTis, 

Vent,)  ;  C.  Heerii,  Sap.  (allied  to  Callitris  quadriyaMs,  Vent,) ;  Libo- 

oedrites  salioomioidos,  Endl.  (allied  to  Libocedrus  decurrens,  Thai- 

opsis  dolabrata,  Sieb.  et  Zucc.)  ;   Widdringtonia  antiqaa|  S.  (allied 

to  Widdringtonia    cupressoides,   EndL)  ;    Prenelites  ?   exul,  5ap.  ; 

Juniperites  ambiguas,  Sap,  (allied  to  Juniperas  phoenicea,  L,  ;  Ju- 

niperas  ezcelsa)  ;  Peuce  aptensis,   Sap,  ;    Pinus  zachariensis,   Sap, 

(allied  to  Pinus  Strobus,  L.) 
TaxaceoR,     Podocarpus  eooenica,    Ung.  (allied  to  Podoearpos  ebngata, 

Herit,) 
Qramineije,    Arundinites  confusus,  Sap. 
CyperaceoB,     Carex  ?  tertiaria  ?  Hcev.  (allied  to  Carex  stricta,   Qood.) ; 

Cyperites  gramineus,  Sap.  ;  C.  ZoUikoferi  ?  Heer, 
Rhizocauleoe.     Rhizocaulon  Brongniartii,  Sap. ;  R.  gracile,  Sap,  (allied  to 

Thamnochortus  scariosus,  R,  Br,)  ;  R.  polystachyum,  Sap,  (allied  to 

Restio  complanatus,  R,  Br,,  quoad  inflorescentiam). 
Palmes,     Flabellaria  gargasensis,  S, ;  F.  inoerta,  Sap, ;  F.  thrinaoea,  Sap. 

(allied  to  Thrinax  argentea,  Hort,)  ;  F.  pumila,  Sap.  ;  Palroacites  ves- 

titus,  Sap. ;  P.  vaginatus,  Sap, :  P.  erosus,  Sap.  ;  P.  grandis,  Sap. 
Smilacecs,     Smilax  linearis,  Sap.  (allied  to  Smila  xmollis,  ff,  B,  K,,  and 

S.  triplicineryia,  U.  B.  K,) ;  S.  sagittiformis,  Sap,  (allied  to  SmUax 

aspera,  S.) ;  S.  elongata,  Sap. 
Dioscoreaceas,    Dioscorites  resurgens,  Sap.  (allied  to  Rajania,  sp,  ;  Dios- 

oorea  Zollingeriana,  Kunth,  and  D.  nummularia,  Lam.) 
Naiadacece.     Potamogeton  lucidus,  Sap, ;  P.  enantopbyllus.  Sap,  (allied 

to  Potamogeton  pectinatus,  L.) 
Typhacecs,    Typha  latbsima,  A,  Braun  (allied  to  Typha  latifolia.  L.)  ; 

Sparganium  stygium,  Heer.  (allied  to  Spaiqganium  natans,  L) ;  S.  Tal- 

dense,  Heer,  (allied  to  Sparganium  ramosum,  L.) 
Myricacecs,     Myrica  pusilla,  Sup,  ;  M.  minima,  Sap. ;  M.  rotundiloba. 

Sap.;  (allied  to  Myrica  esculenta,  Don,)  ;  M.  elongata,  Sap.  (allied  to 

Myrica  serrata,  Lam.)  ;  M.  tenuinerris,  Sap.  ;  M.  zachanensb.  Sap, 

(allied  to  Myrica  califomica,  Hort,,  and  M.  pennsylvanica,  Lam.) 
Betulaceas,     Betula  ulmacea,  Sap.  (allied  to  Betula  lutea,  Michx.) ;  Alnus 

prisca.  Sap.  (allied  to  Alnus  incana,  DC,  and  A.  glauca,  Michx.) 

flowering  period,  to  the  above  law,  occurs  in  the  bigeneric  hybrid  of  the 
Rhododendron  CkamceeUttu,  and  the  Memiesia  empetrifoUa — the  Bryanthut  ereetut 
(Graham),  inasmuch  as  I  have  found  apparently  well-deyeloped  pollen  grains 
in  the  anther-cases,  yet  I  have  repeatedly  failed  in  fertilising  this  plant  with 
its  own  pollen,  or  tlxat  of  either  parent. 
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CupuUfiOxe.  Ostrys  tenerrima,  8aj>.  (allied  to  Ostiya  Yulgaris,  Li^n., 
Tar.) ;  CSarpinos  cospidata,  Sap,  (allied  to  Carpinus  orienUlis,  Lam.); 
Qaercus  elssna^  Ung.  (allied  to  Qaercus  confertifolia,  H.  B,  ;  Q.  ci- 
nerea,  Michx.  ;  Q.  mezicana,  Humb,)  ;  Quercus  cuneifolia,  Sap. 
(allied  to  Quercus  Banister! ,  Loud. ;  Q.  ilicifolia,  Wajig.f  and  Mjrica 
quercifolia,  S.) 

Ulmacea,    Ulmus  primsBva,  Sap.  (allied  to  Ulmus  montana.  Smith.) , 

MoracecB.  Ficus  reticulata,  Sap.  (allied  to  Ficus saxatilis,  Bl) ;  F.  para- 
doza.  Sap.  (allied  to  Ficus  salieifolia,  VaJU.) 

Salicacea.  Populus  palseocarpa,  Sap.  ;  Saliz  protophjlla,  Sap.  (allied  to 
Saliz  cinerea,  L.) 

Daphnaeecs.    Daphne  ?  abscondita,  Sap.  (allied  to  Daphne  Laoreola,  X.) 

Lawraeece.  Laurus  pnecellens,  Sap.  (allied  to  Lanri  et  Persese,  sp.)  ;  L. 
primigenia,  Utw.  (allied  to  Lauras  canariensis,  Web.) ;  L.  elongata. 
Sap,  (allied  to  &nzoin  eitriodoroniy  Sieb^  et  Zucc.)  ;  Cinnamomum  lan- 
ceolatum,  Heer. ;  C.  spectandum,  Sap.  ;  Daphnogene  tenebrosa,  S. 
(allied  to  Oreodaphne  fctens,  Nes.) 

8antalace(B,  Leptomeria  distana,  Ett.  /allied  to  Leptomeria  BiUardieri, 
R.  Br.) 

Proteacea.  Palseodendron  coriaceum,  Sap.  (allied  to  Protea  canlescens, 
Ehr.) ;  P.  salicinum,  Sap.;  P.  lanceolatum,  Sap.;  P.  mncronatum. 
Bap.  ;  P.  flocium,  Sap. ;  QreTillea  acuta,  Sap.  (allied  to  Greyillea 
oleoides,  Sieb. ;  G.  rlparia,  R.  Br.;  G.  acuminata,  R.  Br.);  Hakea 
mahoniaeformis.  Sap.  (allied  to  HaJcea  amplezicaulis,  R.  Br.) ;  H. 
ilicina.  Sap.  (allied  to  H.  attenuata,  B.  Br.) ;  H.  reduz,  Sap.  (allied 
to  H.  cinerea,  R.  Br.  ;  H.  loranthifolia,  Meissn. ;  H.  obtusa,  Meissn.)  ; 
H.  deroersa,  Sap. ;  H.  palsBoptera,  Sap. ;  Lomatites  gracilis,  Sap.  (allied 
to  Lomatia  lon^olia,  R.  Br^ ;  MjricophjUum  zachariense,  Sap.  (allied 
to  Mjrica  aethiopica,  L.  ?  Banksia  prsemorsa,  Andr. ;  B.  littoralis,  R, 
Br.)  ;  M.  obtusatum,  Sap.  ;  M.  rigidum,  8. ;  M.  anceps,  S.  ;  M. 
bituminosum,  Sap.  ;  Banksites  integer,  Sap.  (allied  to  Bajiksia  in- 
tegrifolia,  R.  Br.) ;  B.  costatus,  Sap.  (alliea  to  Banksia  coccinea,  R. 
Br.) ;  B.  insignis,  Sap.  (allied  to  Banksia  latifolia,  R.  Br.)  ;  B. 
obsconis,  Sap. ;  Drjandroides  primigenia.  Sap. ;  B.  cuneata.  Sap. 

Apoeynacece.  Echitonium  cuspidatum,  Heer;  £.  Sophise,  0.  Weber 
(allied  to  Nerium,  sp.) 

Myrnnacece.  Myrsine  clethrifolia.  Sap.  (allied  to  Mjrsine  semiserrata, 
Wall.) 

Ebetuteea.  Diospyros  hseringiana,  Eti.  (allied  to  Dio8p3rro8  lanceolata, 
Roxb. ;  and  D.  Ebenum,  Wall.) 

Bapolacea.    Sapotacites  latifolius.  Sap.  (allied  to  Achras  sapota,  X.) 

Ericacece.  Andromeda  coriacea.  Sap.  (allied  to  Leucothoe  multiflora, 
DC.)  ;  A.  BubprotogsBa,  Sap.  (allied  to  Leucothoe  salicifolia,  Benth.); 
A.  jprotogea,  Ung.  (allied  to  Andromeda  eucaljptoides,  DC;  A. 
▼aceiniifblia,  Ung.  (allied  to  Leucothoe,  «p.) 
Aralickcea.  Aralia  (Oreopanaz ?)  coelestis,  Sap.  (allied  to  Oreopanaz  capi- 
tatus,  Dcne.Kadi  Dendropanax  alaris,  Dene  et  Pl.)\  A.  (Sciadophyllum?) 
Gaudini,  Sap.  (allied  to  SciadophjUum  yillosum,  PI.  et  Lind.,  and  S. 
Browni,  Sp.  ;  A.  rigida,  Bl. ;  A.  lutescens,  Bl. ;  A.  aromatica,  Bl.)  ; 
A.  (Sciadophjrllum?)  zachariensis.  Sap.  (allied  to  SciadophjUum,  8p.)  ; 
A.  (Paratropia?>  Decaisnei,  Sap.  (allied  to  Paratropia  obliqua,  Bl.); 
A.  (Arthrophjllnm  ?)  insequifolia.  Sap.  (allied  to  Arthrophyllum 
jayanicnm,  Bl.) ;  A.  (Panaz  ?)  Knightioides,  Sap.  (allied  to  ranaz 
arboreus,  Forst.) ;  A.  (Panax  ?)  reticulata,  Sap, 
Saxifragacece.  Ceratopetalum  ?  delicatissimum.  Sap.  (allied  to  Cerato- 
petalum  gummiferam.) 
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NymphMocem.    NjmpbsBa  polyrhiza,  Sap, 

SttrwZiacem^    Bterculia  minuta,  8ap.  (allied  to  Sterculia  heterophjUay 

Byttneriacta.    Pterospetmitei  poltBophyllua,  Sap,  (allied  to  PterotMr* 

miim  acerifoliain,  L,) 
Acerac€<E.    Acer  primaeyam,  Sap. 
MqlpighiacetB.    Malpighiastrum  janusleforme,  Sap,  (allied  to  Janosia 

gracilis,  Adr,  J,) 
SapindaceoB,    Dodonffia  oonfusa,  Sap,  (allied  to  Dodonsea  angostifolia, 

L.);!).  cycloptera,  Sap.  ;  Sapindiu  fragmentaria,  S, 
Celastracece     Oelastrus  proximus,  Sap.   (allied   to   Celastms  lauiinus, 

Thhp  ?) ;  0. 8ordiduA,  Sap. ;  C.  opacus,  Sap,  (allied  to  Celastms  lellino, 

Schtmper) ;  C.  lachariensis,  Sap.  (allied  to  Celastrus  Schimperi,  Hochst); 

C.  ignotus,  Sap.  (allied  to  C*  lucidus,  WdlL) 
Jlicacece.    Ilex  drjandnefolia,  8ap<  (allied   to  Ilex  madagascariensis. 

Link, ;  I.  magellanica,  and  I.  odora,  Sieb.  et  Zttcc.)  ;  I.  lacera,  Sap. 
RhamnacecB.     Paliurus  litigiosus,  Sap.  (allied  to  Paliurus  aculeatna,  L,)  ; 

Zizjphus  Ungeri,  Heer.  (allied  to  Zi^jphus  sphsBiocarpus,  Tul.) ;  Z. 

tenescens,  Sap,  (allied  to  Zizyphus  timorensis,  Dene,  ;  Z.  sinenids,  jL., 

and  Z.  igaaiiea,  iMm.) 
Euphorfnac€(B.    Euphorbiophjllum  minus,  Sap, 
Juglandacete.    Engelhardtia  defX)r«y  Sap.  (allied  to  E!ngelhiu*dtia  serrata, 

BL) ;  £  ?  inquirenda,  Sap, 
Anacardi€u:ecB.    Schinus  deperditui,  Sap. ;  Rhus  minuta,  Sap.  (allied  to 

R.  oxjacanthoides,  L.) ;  R.  gracilis,  Sctp,   (allied  to  R.  aromatica. 

Lam.) ;  K  prisca,  E^t, ;  }l,  oopalifolia,  Sap,  (allied  to  R.  copallina,  X.) 
Zanthoxylacece,    Zanthoxylon  incoiispicunm,  Sap, 
Myrtacece.    Myrtus  carjophjlloides,  S.  (allied  to  Caryopbyllus  aromaii- 

cus,  L.) ;  M.  aptensis,  Sap,  (allied  to  Eugenia  australis,  Hart,) ;  M. 

rectinarvis,  Sap.  (allied  to    Mjrica   acris,  DC.^  ^nd  Calyptrantfaes 

tyzygxwoif  Swart z), 
Pomacem.    Cratsegus  palftafsantha,  Sap.  (allied  to  Crattegui  tanacetifol|a, 

L.,  and  0.  spathulatfi,  Michx.) 
Leauminosai.    Psoralea  palseogssa,  Sixp.  (allied  to  Psoiideabitnminosa,  L.) ; 

llobinia  elliptica,  Sap.  (allied  to  Kobinia  yiscosa,  Desf.) ;  Phaseolites 

pulchellus,  Sap.  (allied  to  Cjanospermum,  sp.) ;  P.  gljoinoides,  Sap. ; 

Dalbergia  Taldensis,  Heer.  (allied  to  Dalbergia  cu)trata,  Grah. ;  D. 

confertifolia,  Benth.^  and  D.  rubiginosa,  iZoarb.)  ;  Andira?  tenuinervia 

i^ap. ;  Sopbora  europeea,   Uvg.  (allied  to  Sophora  tomentosa,  L.)^ 

Edwardsia?  reticulata,  S.  (allied  to  Edwardsia  grandiflora,  SalUh.)  ; 

Cassia  phaseolites,  Ung.  (allied  to  Cassia  mkranthera,  DC.) ;   Cassia 

Berenices^  Una.  (allied  to  Cassia  Iseyigata,   JV.)  ;  Csesalpinites  litigi- 

osus,  Sap.  (allied  to  Colutea  orientalis,  L.  t,  Csesalpinia  bijuga,X.,  and 

C.  bahamensis,  Lam.) ;  C.  ellipsoideus.  Sap. ;  C.  i^opait'erinus,  Sap. 

(allied  to  Copaifera  glabra,  Vog.) ;  C.  minutus.  Sap. ;  |ieguminosites 

latiusculus.  Sap. ;  L.  ignotus,  Sap. ;  L.  deletus,  Sap, 

VI.  Notie9  of  Plants  at  present  in  flower  in  the  Open  Air  at  the  Royal 
Botanic  Garden.    By  Mr  M'Naii. 

Of  the  85  species  and  varieties  of  spring-tiowering  plants  recorded  as 
being  in  bloom  during  the  month  of  December  1863,  only  15  are  now  to 
be  found  in  flower,  yiz.,  Eranthis  hyemalis,  HelUborus  'ahschasicus,  J!, 
olympicus^  H.  purpurascens,  Hepattca  triloba,  Arabis  albida,  Petasites 
nitea,  Erica  herbacea,  Oeniiana  acaulisj  Primula  elatior  yar.,  P,  tJtt/- 
garis,  Coryhi$  Avellana,  Sisyrinchium  grandijlorvm,  Gnlanthu.'f  ui 
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valiSf  and  Croctis  stuianus.  From  the  Ist  of  January  up  to  this  date, 
4  species  only  have  been  added  to  the  list,  viz.,  Nordmannia  cordifolia^ 
OcUanihus  pliccUus,  LeMcojumvemum^  and  Crocus  vemuB^  making  in  all 
19  species  in  flower  at  this  time.  Out  of  the  19  only  9  species  are  in  full 
bloom,  Ti2.,  Erardhis  hyenuUis,  Helleboru$  €U>schasiciUy  a.  olympieui,  H. 
purpurasrensy  Corylus  Avellanaf  Sisyrinckium  grandijlorum,  Galanthus 
nivalis,  O.  plicatus,  and  Crocus  Susianus,  The  first  flowers  of  the 
Snowdrop  were  open  at  the  end  of  December  1863.  It  has  been  much 
retarded  by  the  late  inclement  weather,  and  it  is  only  now  that  we  see  it  in 
full  flower.  This  remark  is  also  applicable  to  Crocus  susianus,  which 
onened  its  first  blooms  towards  the  end  of  December.  The  Crocus  vemus 
and  its  yarieties  are  only  now  showing  flower-buds,  except  in  warm 
sheltered  borders,  where  the  first  flowers  opened  on  the  16th  of  February. 
Last  year  we  had  the  first  flowers  of  the  Bibes  sanguin^um  open  on  the 
2d  day  of  March ;  at  this  time  it  has  scarcely  commenced  bursting  its 
buds.  The  Narcissus  pumilus  was  in  flower  on  the  8th  of  March  ;  it  is 
only  now  pushing  through  the  ground.  The  Erythronium  Dens-eanis 
was  in  bloom  on  the  4th  of  March  ;  it  is  only  now  breaking  the  surface 
soil  The  same  remark  applies  to  the  Puskenia  sdUoides,  which  was  in 
flower  last  year  on  the  9th  day  of  March.  The  crown  imperial  (Fritil^ 
laria  imperialis)  was  in  flower  last  year  on  the  22d  of  March,  the  flower 
utems  being  then  3  feet  high  ;  it  is  only  4  inches  through  the  ground  at 
this  date. 

Specimens  of  Pterclobium  elegans,  Vogel,  were  exhibited  from  Dr 
Richard  de  Gambleton  Daunt,  Campinas,  San  Paulo,  Brazil.  The  plant 
ia  used  as  an  article  of  materia  medica.  It  has  leaves  with  six  to  nine 
oblong  or  ovate-oblong  pinnae,  smooth  on  both  sides,  subcoriaceous ; 
legume  smooth,  subulate,  rounded  at  the  apex.  It  resembles  P.  dasycar- 
pum.  Branches  are  terete,  covered  with  a  spongy,  suberous  bark  ; 
branehlets  sub-compressed,  warty  or  smooth,  pul^scent  or  glabrouf. 
Common  petiole  subterete,  slightly  hairy,  5  to  6  inches  long;  pinnce 
shortly  petiolulated,  three  to  four  pairs,  usually  with  an  odd  leaflet, 
rounded  at  apex,  retusely-emarginate,  rounded  at  the  base,  smooth  on  both 
sides,  reticulate-veined,  light-green  above,  lighter  coloured  below,  2  to 
3  inches  long,  ^  to  1  inch  broad.  Racemes  hirsutely-pubescent  or  smooth. 
Flowers  differ  from  those  of  P.  dasycarpum,  in  having  longer  pedicels^ 
smaller  and  much  less  pubescent  calyx,  and  in  the  ovary  being  much  less 
hairy ;  petals  with  a  papilionaceous  prsefloration ;  the  legume  also  diflers  in 
being  not  so  broad,  smooth,  and  furnished  with  a  narrow  wing  above. 
The  embryo  frequently  ocours  with  a  radicle  not  incurved  ;  eotyl^ons  for 
the  most  part  green. 

Sellow  gathered  the  plant  in  San  Paulo,  near  Ypan^ma,  in  Minas 
Oeraes,  near  Capibury,  and  other  places. 

A  description  of  the  plant  in  Portuguese,  was  transmitted  by  M. 
Joaouin  Correa  de  Mello. 

The  plant  is  used  medicinally  in  Brazil.  A  decoction  of  the  bark  of  the 
root  is  prescribed  in  sprphilitic  cases.  A  vinous  solution  is  also  uaed  in 
eases  of  epilepsy.    It  is  also  employed  as  an  anthelmintic. 

Specimens  were  also  shown  from  Dr  Bowen  of  a  plant  called  Huanarpo, 
in  reru,  and  which  appears  to  be  Jatropha  podagrica,  ^outy- stalked 
Jatropha,  belonging  to  the  natural  order  Euphorbiacem,  It  is  Used  by  the 
natives  as  a  stimulant  and  strengthening  remedy.  It  has  a  remarkable 
discoid  plth^ 
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24tth  March  1864. — Professor  Balpoub,  President,  in  the 

Chair. 

The  Society  met  at  the  Royal  Institution,  in  the  rooms 
of  the  Royal  Society,  the  use  of  which  had  heen  kindly 
granted  by  the  Council  of  the  Royal  Society. 

H.  R.  H.  Prince  Alfred  took  his  seat  an  an  honorary 
Fellow  of  the  Society,  and  inscribed  his  name  in  the  list  of 
Fellows. 

Professor  Balfour  then  exhibited  a  set  of  dried  speci- 
mens of  plants  illustrating  the  flora  of  Lochnagar.  The 
dried  plants  were  arranged  on  large  sheets  of  pasteboard, 
in  such  a  way  as  to  show  the  relative  heights  at  which  the 
plants  occur  from  Balmoral  to  the  summit  of  the  mountain, 
3800  fetet  aboye  the  level  of  the  sea.  The  plants  were  almost 
entirely  collected  on  Lochnagar. 

Mr  FiNDLAY  Anderson  exhibited  a  serie&  of  original 
drawings  of  Ceylon  plants  by  the  late  Mrs  Colonel  Walker, 
who  had  contributed  much  to  the  flora  of  that  island. 

Professor  Douglas  Maclagan  having  taken  the  Chair, 

Professor  Balfour  proceeded  to  deliver  an  address  on 
Fossil  Plants.  The  Professor  remarked— At  different  periods 
of  the  world's  history,  new  mineral  beds  have  covered  the 
surface  of  the  earth,  and  elevations  of  portions  of  its  crust 
have  taken  place,  while  at  the  same  time  the  living  beings 
inhabiting  it  have  been  buried  in  sedimentary  deposits,  to 
be  replaced  by  a  creation  more  or  less  distinct  from  the  pre- 
ceding one.  Some  of  these  epochs  have  been  mtcrked  appa- 
rently by  great  changes  in  the  climate  and  physical  state  of 
our  planet,  and  they  have  been  accompanied  with  equally 
great  modifications  in  the  nature  of  the  living  beings  which 
inhabited  it.  The  remains  of  animals  and  plants  in  the 
stratified  rocks  of  the  globe  have  furnished  to  the  geologist 
data  by  which  he  can,  as  it  were,  read  the  history  of  its 
formation.  The  remains  of  plants  are  not  found  in  such  a 
condition  as  to  supply  data  equally  important  as  do  those 
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of  animals  ;  still  sufficient  evidence  is  afforded  by  them  of 
the  characters  of  the  flora  of  different  epochs,  and  the  palee- 
ontologist  is  enabled  to  draw  valuable  deductions  from  them. 
There  seems  to  be  no  reason  to  doubt  that  the  plants  of 
previous  epochs,  however  far  distant  from  our  own,  may  all 
be  referred  to  the  great  classes  distinguished  at  the  present 
day — Thallogens,  Acrogens,  Gymnosperms,  Endogens,  and 
Exogens — that  is,  to  the  cellular  plants,  such  as  sea-weeds  ; 
the  vascular  cryptogams,  as  ferns  and  their  allies ;  the 
naked-seeded  plants,  as  the  firs,  pines,  and  cycads ;  and  the 
two  divisions  of  angiospermous  flowering  plants,  the  mono- 
cotyledons and  dicotyledons.  Although  at  each  marked 
epoch,  we  find  a  greater  or  less  intermixture  of  plants  be- 
longing to  all  these  classes,  still  there  is  an  evident  predo- 
minance of  certain  of  them  at  different  periods,  which  seems 
to  show  progress  in  development,  particularly  in  passing 
from  the  flowerless  to  the  flowering  plants  ;  and  in  looking 
at  this  progress,  we  appear  to  find  in  the  stony  tablets  of 
the  earth  indications  of  that  natural  system  which  has  been 
only  fully  enunciated,  as  regards  n>odem  plants,  since  the 
commencement  of  the  present  century.  The  farther  we 
recede  in  geological  history  from  the  present  day,  the 
greater  is  the  difference  between  the  fossil  plants  and  those 
which  now  occupy  the  surface.  At  the  time  when  the  coal- 
beds  were  formed,  the  plants  covering  the  eartli  belonged 
to  genera  and  species  not  recognised  at  the  present  day. 
As  we  ascend  higher,  the  similarity  between  the  ancient 
and  the  modem  flora  increases ;  and  in  the  latest  stratified 
rocks  we  have,  in  certain  instances,  an  apparent  identity  at 
least  as  regards  genera.  I  say  apparent^  for  we  shall  see 
that  there  are  great  difficulties  attending  such  a  determina- 
tion. At  early  epochs  the  flora  appears  to  have  been  uni* 
form—to  have  presented  less  diversity  of  forms  than  at  pre- 
sentf  and  to  have  been  similar  in  the  different  quarters  of  the 
globe.  The  vegetation  also  seems  to  indicate  that  the  nature 
of  the  climate  was  different  from  that  which  characterises 
the  countries  in  which  these  early  fossil  plants  are  now  found. 
Taking  the  great  classes  of  the  vegetable  kingdom,  the  fol- 
lowing table  shows  approximately  the  relative  number  of 
fossil  and  modem  plants  belonging  to  them  : — 
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Recent 

Fo88iL 

Thallogens, 

9,000 

203 

Acrogens, 

4,000 

969 

Gymnospenns,    . 

230 

363 

Endogens, 

14,000    - 

142 

Exogens, 

67,000 

647 

Total,         94,230       2224 

Fossil  plants  are  by  no  means  so  easily  examined  as  recent 
species.  They  are  seldom  found  in  a  complete  state*  Frag- 
ments of  stems,  leaves,  and  fruit,  are  the  data  by  which 
the  plant  is  to  be  determined.  It  is  very  rare  to  find  any 
traces  of  reproductive  organs.  The  parts  of  the  fossil  plants 
are  usually  separated  from  each  other,  and  it  is  very  diffi- 
cult to  ascertain  what  are  the  portions  which  should  be 
associated  together  so  as  to  complete  a  specimen.  The  ana- 
tomical structure  of  some  of  the  organs,  especially  of  the 
stem  and  root,  can  sometimes  be  detected  by  thin  slices 
being  placed  under  the  microscope.  The  authors  of  fossil 
floras  have  often  to  found  their  genera  and  species,  and  to 
form  their  restorations,  on  very  imperfect  specimens.  Their 
work  must  be  to  a  great  extent  of  a  provisional  nature,  and 
their  opinions  very  liable  to  change  with  the  discovery  of 
additional  fossil  specimens. 

Professor  Balfour  then  pointed  out  the  difficulties  in 
the  way  of  the  determination  of  fossil  plants  on  account  of 
the  mode  in  which  they  had  been  preserved.  Bash  geolo- 
gical statements  and  conclusions  often  arise  from  imperfect 
knowledge  of  the  sciences  of  zoology  and  botany.  Fronds 
of  ferns  of  different  external  forms  have  been  described  as 
distinct  fossil  species,  or  even  genera,  the  geologist  not 
knowing  that  very  different  forms  of  fronds  are  exhibited 
by  the  same  species  of  fern  in  the  present  day.  Again, 
another  error  has  arisen  from  the  same  form  of  frond  being 
considered  as  indicating  the  same  species,  whereas  the  same 
form  does  occur  in  different  genera  in  the  present  flora  j 
and  these  can  only  be  distinguished  by  the  fructification, 
which  in  fossil  ferns  is  rarely  seen.  The  cortical  markings  of 
plants  have  been  made  to  characterise  different  genera  and 
species,  while  the  fact  that  dissimilar  markings  occur  on  the 
same  bark,  according  as  it  is  viewed  on  its  inner  or  outer 
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surfaces,  has  often  been  neglected.  These  and  numerous 
instances  might  be  adduced  to  show  the  necessity  for  a 
perfect  acquaintance  with  the  present  flora  in  all  its  details 
before  the  geologist  can  determine  fossils,  or  the  character 
of  the  climate  of  palseontological  epochs. 

Dr  Balfour  then  considered  the  information  furnished  by 
the  anatomical  structure  of  plants,  and  showed  its  bearing 
on  the  determination  of  orders.     He  illustrated  this  by  the 
scalariform  and  punctated  vessels  of  plants  as  characteris- 
ing ferns  and  conifers.     In  order  to  study  fossil  plants  well, 
there  must  be  an  acquaintance  with  systematic  botany,  a 
knowledge  of  the  microscopical  structure  of  all  the  organs 
of  plants,  such  as  their  roots,  stems,  barks,  leaves,  fronds, 
and  fruit ;   of  the  markings  which  they  exhibit  on  their 
different  surfaces ;   and  of  the  scars  which  some  of  their 
leaves  make  when  they  fall.     It  is  only  thus  that  we  can 
expect  to  determine  accurately  the  living  affinities  of  the 
fossiL     Again,  before  drawing  conclusions  as  to  the  climate 
or  physical  conditions  of  the  globe  at  different  geological 
epochs,  the  botanist  must  be  well  informed  as  to  the  vege- 
tation of  different  countries,  as  to  the  soil  and  localities  in 
which  certain  plants  grow,  whether  on  land,  or  in  the  sea, 
or  in  lakes,  on  dry  or  marshy  ground,  in  valleys  or  on  moun- 
tains, or  on  estuaries  in  hot,  temperate,  or  cold  regions.     In 
consicjering  the  physiognomy  of  vegetation  at  the  present 
day,  we  find  remarkable  forms  associated.     Thus  palms, 
though  generally  characteristic  of  very  warm  countries,  are 
by  no  means  confined  to  them — Ghamcerops  humiUs  extend- 
ing to  Europe  and  G.  Palmetto  growing  further  north  in 
America.     The  late  Colonel  Madden  read  to  the  Botanical 
Society  a  very  instructive  paper  on  the  occurrence  of  tropical 
forms — as  bamboos  and  palms — in  the  Himalayas,  associated 
with  coniferous  and  other  trees  of  temperate  and  cold  cli- 
mates.    Even  orchids,  which  are  characteristic  plants  of 
hot  countries,  have  representatives  high  up  on  the  Andes. 
The  stratified  rocks  of  the  globe  were  then  enumerated  as 
characterised  by  fossil  plants  such  as  Acrogens,  Gymnos- 
perms,  and  Angiospermous  Monocotyledons  and  Dicotyler 
dons.     Ferns  were  particularly  considered  as  regards  their 
determination,  and  the  indication  which  they  furnish  as  to 
the  general  flora  and  the  climate.     The  prevalence  of  ferns 
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indicates  a  paucity  of  other  plants,  and  a  temperate,  some- 
what moist,  climate. 

The  plants  of  the  Silurian,  Old  Red  Sandstone,  Coal- 
Measures,  Permian,  Trias,  Lias,  Oolite,  Wealden,  Chalk, 
and  Tertiary  epochs  were  then  considered,  and  illustrated, 
by  means  of  specimens  and  large  drawings,  many  of 
which  had  been  executed  by  Dr  Greville.  The  more 
important  fossil  plants  were  shown  in  a  restored  con- 
dition, and  contrasted  with  those  of  the  present  day.  A 
large  oil  painting,*executed  by  Mr  Neil  Stewart,  was  shown, 
exhibiting  at  one  view  the  characteristic  flora  of  the  coal 
epoch.  In  reference  to  the  coal  epoch,  Dr  Balfour  quoted 
the  following  remarks  of  the  late  Hugh  Miller : — "  Tho 
sculpturesque  character  of  the  richly  fretted  Sigillarias  was 
shared  by  not  a  few  of  its  contemporaries.  The  Uloden- 
drons,  with  their  rectilinear  rows  of  circular  scars,  and  their 
stems,  covered  with  leaf-like  carvings,  rivalled  in  effect  the 
ornately-relieved  torus  of  a  Corinthian  column.  Favularia, 
Knorria,  Halonia,  many  of  the  Calamites,  and  all  the  Lepi- 
dodendrons,  exhibited  the  most  delicate  sculpturing.  In 
walking  among  the  ruins  of  this  ancient  flora,  the  palaeon- 
tologist almost  feels  as  if  he  had  got  among  the  broken 
fragments  of  Italian  palaces  erected  long  ages  ago,  when  the 
architecture  of  Eome  was  most  ornate,  and  every  moulding 
was  roughened  with  ornament  ;  and  in  attempting  to  call 
up  in  fancy  the  old  carboniferous  forests,  he  has  to  dwell  on 
this  peculiar  feature  as  one  of  the  most  prominent ;  and  to 
see,  in  the  multitude  of  trunks,  darkened  above  by  clouds 
of  foliage,  that  rise  before  him  in  the  prospect,  the  slim 
columns  of  an  olden  Alhambra,  roughened  with  arabesque 
tracery  and  exquisite  filagree  work/*  Tables  were  given, 
which  showed  the  relative  proportions  of  the  different 
classes  of  plants  of  the  various  fossil  periods  as  contrasted 
with  the  modern  flora.  The  structure  of  coal  was  also  ex- 
amined in  all  its  forms,  from  the  cannel  coal  to  the  household 
coal,  as  well  as  the  coal  of  the  Oolite  and  Tertiary  strata. 
The  followhig  were  the  concluding  remarks : — 

**  All  these  floras  to  which  I  have  referred,  have,  I  believe, 
preceded  the  appearance  of  man  upon  the  earth.  The 
sombre  hues  of  the  uniform,  and,  so  to  speak,  monotonous 
flora  of  the  Palseozoic  epochs,  with  their  flowerless  ferns 
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and  Lycopods,  passed  into  the  more  varied  vegetation  of  the 
Gainozoic  periods,  till  at  length  in  the  Tertiary,  we  find 
plants  with  still  more  diversified  forms,  which,  by  the  pro- 
duction of  flowers  and  fruit,  more  nearly  resemble  those  of 
the  present  day.  The  modem  flora  has  assumed  a  different 
type  ;  and  while  we  have  in  it  all  the  classes  of  vegetation 
represented  which  have  already  appeared  on  the  globe,  we 
find  that  man's  appearance  has  been  more  especially  associ- 
ated with  plants  pleasant  to  the  eye,  grateful  to  the  senses, 
and  good  for  food.  Special  provision  appears  to  have  been 
made  for  the  being  formed  after  the  image  of  G-od,  who  could 
look  on  the  wonders  of  creation  with  the  eye  of  intelligence, 
who  was  gifted  with  powers  of  mind  fitting  him  for  the  study 
of  Grod's  works,  and  qualifying  him  to  observe  the  order  and 
beauty  of  the  universe  around  him,  and  to  whom  were  given 
for  enjoyment  every  herb  bearing  seed,  which  was  on  the 
face  of  all  the  earth,  and  every  tree  in  which  is  the  fruit  of 
a  tree  yielding  seed.  But  *  who  shall  declare,"  as  Hugh 
Miller  remarks,  '  what  through  long  ages  the  history  of  crea- 
tion has  been  ?  We  see  at  wide  intervals  mere  fragments 
of  successive  floras,  but  know  not  how  what  seem  the  blank 
interspaces  were  filled  ;  or  how,  as  extinction  overtook  in 
succession  one  tribe  of  existences  after  another,  and  species, 
like  individuals,  yielded  to  the  great  law  of  death,  yet  other 
species  were  brought  to  the  birth  and  ushered  upon  the 
scene,  and  the  chain  of  being  was  maintained  unbroken. 
We  see  only  detached  bits  of  that  green  web  which  has 
covered  our  earth  ever  since  the  dry  land  first  appeared ; 
but  the  web  itself  seems  to  have  been  continuous  through- 
out all  time ;  though  ever,  as  breadth  after  breadth  issued 
from  the  creative  loom,  the  pattern  was  altered,  and  the 
sculpturesque  and  graceful  forms  that  illustrated  its  first 
beginnings  and  its  middle  space  have  yielded  to  flowers  of 
richer  colour  and  blow,  and  fruits  of  fairer  shade  and  out- 
line :  and  for  gigantic  club-mosses  stretching  forth  their 
hirsute  arms,  goodly  trees  of  the  Lord  have  expanded  their 
great  boughs  ;  and  for  the  barren  fern  and  the  calamite  clus- 
tering in  thickets  beside  the  waters,  or  spreading  on  flowerless 
hill-slopes,  luxuriant  orchards  have  yielded  their  ruddy  flush, 
and  rich  harvests  their  golden  gleam." 

Although  there  have  been  thus  changes  and  variations 
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in  the  flora  of  the  globe,  and  a  certain  degree  of  progress 
in  connection  with  the  adaptation  for  the  wants  of  the  living 
creatures  which  have  successively  appeared,  there  is  no 
evidence  whatever  of  transmutations  of  species ;  there  are 
no  transition  forms  which  can  be  shown  on  the  hypothesis  of 
Darwin  to  have  sprung  out  of  former  species.  There  are  as 
distinct  lines  of  demarcation  between  the  species  of  the  old 
times  as  there  are  between  those  of  the  present  day.  The 
theoriser  has  asked  for  time,  in  order  that  the  new  species 
may  be  formed  out  of  the  old  by  natural  selection  and 
struggle  for  existence;  but  here  abundance  of  time  is  given, 
and  yet,  tried  by  the  test  of  time,  the  theory  is  found  want- 
ing, and  its  failure,  though  acknowledged  by  the  author,  is 
attributed  only  to  the  imperfection  of  the  geological  record. 
While  man  is  gifted  with  the  power  of  roaming  over  the 
whole  earth,  of  studying  the  vegetation  of  different  regions, 
and  of  forming  systems  of  classification  and  of  geographical 
distribution,  he  has  been  enabled  also  to  fathom,  as  it  were, 
the  depths  of  creation,  and  to  bring  up  from  the  lower  strata 
of  this  world  the  monuments  of  bygone  forms  of  life.  He 
has,  moreover,  been  gifted  with  that  moral  perception  which 
can  trace  in  all  the  hand  of  a  wonder-working  Creator,  and 
can  read,  in  the  creation  around  him,  the  harmony  between 
the  Word  and  the  works  of  Him  by  whom  all  things  subsist, 
who  spake  and  it  was  done,  who  commanded  and  it  stood 
fast.  The  facts  of  geology  must  ever  be  in  accordance  with 
the  Divine  Eevelation,  and  we  can  have  no  fear  of  true 
science.  In  looking  back  to  these  ancient  floras,  and  con- 
trasting them  with  the  vegetation  of  the  present  day,  we 
see  a  unity  of  purpose  and  design  which  tells  us  of  an 
Almighty  and  an  allwise  Creator  and  Preserver ;  and  in 
looking  forward  to  the  future  of  this  world,  when,  as  revealed 
to  us,  *  the  elements  shall  melt  with  fervent  heat,  and  the 
earth  and  the  works  that  are  therein  shall  t)e  burnt  up,'  we 
take  our  firm  stand  on  His  promise,  that  there  shall  be  new 
heavens  and  a  new  earth,  wherein  righteousness  shall 
dwell. 
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Brief  notices  were  given  by  Professor  Archer  upon 
the  following  vegetable  productious,  which  were  shown  in 
the  International  Exhibition  of  1862,  and  now  in  the  In- 
dustrial Museum  of  Scotland. 

Food  Specimens. 

From  Ceylon,  the  fruits  of  Canarium  communey  used  as  an  edible 
nut,  and  known  by  the  European  residents  as  the  "  wild  almond." 

The  fruits  of  Flacourtia  sapida  and  F,  tnermis^  the  small  berry - 
like  fruits  of  the  Artocarpaceous  shrub  Aporoa  Lindlet/ana,  and 
the  berries  of  Syzygium  caryophyllatum,  a  myrtaceous  plant. 

From  Greece,  Turkey,  and  Spain,  dried  Azaroles,  the  fruits  of 
Oral€Bgu8  Azarola, 

The  root  tubercles  of  Cyperus  esculentits,  used  as  chestnuts  in 
Turkey  and  Greece,  when  boiled. 

The  receptacles  of  the  common  artichoke  (Cynara  Scolymus), 
dried  and  used,  when  soaked  and  boiled,  as  a  dinner  vegetable  in 
Italy,  where  it  is  called  Carciofa  domestica. 

The  seeds  of  NigeUa  damascena,  grown  and  used  as  a  condi- 
ment in  Turkey.  And  from  the  same  country  the  much  admired 
almond-flavoured  kernels  of  FrunxM  Mahalch^  used  in  confec- 
tionary. 

The  edible  seed  of  Ckenopodium  QuiVioa,  called  by  the  Peruvians 
Quinoa  blanca^  which  forms  so  large  a  part  of  the  food  of  the 
inhabitants  of  Peru,  Chili,  and  Bolivia ;  and  the  manna  or  sugar 
of  Eucalyptus  manniferay  eaten  as  a  sweetmeat  in  Australia. 

The  Achenia  of  Gundelia  Toumefortia  from  Turkey,  and  the 
seeds  of  Cassia  occidentalis  from  Uruguay  and  Trinidad,  were 
shown  as  substitutes  for  coffee ;  and  the  leaves  and  stems  of  the 
herbaceous  plant,  Stachys  Heraclea,  L.,  as  a  tea  substitute,  used 
by  the  modem  Greeks,  and  believed  to  be  the  **  Sideritis'*  of  the 
ancients. 

And  a  series  of  alcohols  from  the  fruit  of  Arbutus  Unedo,  the 
roots  of  Helianthus  tuberosus,  and  the  bulbs  of  Asphodelus  ramo- 
sus  and  Pancratium  maritimum. 

Dyeing  Materials, 

Leaves  of  Bignonia  Chica^  and  red  pigment  made  from  them. 
British  Guiana. 

Eemarkably  fine  madder-root,  and  cloth  dyed  to  illustrate  its 
quality,  from  the  Caucasian  provinces  of  Russia. 

Leaves  of  Memecylon  tinctoria  (Ceylon),  of  Fraxinus  oxyphy- 
lus,  and  Lawsonia  inermis  from  Algeria,  and  the  husks  of  the 
black  variety  of  Sorghum  vulgare  from  Turkey,  Greece,  Italy, 
and  Algeria. 
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I'anning  Materials, 

Leaves  of  MyHus  communis^  Pistada  Terebinthus,  P.  LentUctis, 
and  Quercus  Ilex  from  Italy. 

Large  roots  of  Statics  Coriaria  from  Russia,  where  they  are 
much  used ;  and  galls  of  Pistada  Lentiscus  (Turkey),  and  Tamo- 
riscus  indioa  f  Algeria),  called  Takaout,  and  the  knotted  Hunga- 
rian galls,  called  Knoppern,  from  Hungary.  The  last  produced 
by  Cynips  quercus-calyds. 

Oils  and  Oil  Seeds. 

Oil  of  Patava  or  Patua  and  Bacaba  from  the  palms  (Enocarpus 
Batava^  and  (E.  Bacaba  (Brazil)  ;  Andiroba  or  Garap  oil  from 
Carapa  guianensis  (British  Guiana  and  Trinidad) ;  of  the  Avocado 
pear,  Persea  gratissima  ;  the  Brazil  or  Para  nut,  BerthoUetia  ex^ 
celsa;  of  the  Tonquin  or  Tonka  bean,  Dipterix  odorata;  and  the 
essential  oil  called  sassafras  oil,  from  the  stem  of  Neetandra 
Cymbarium,  all  from  Brazil ;  the  last  is  yielded  in  great  abundance 
from  wounds  in  the  bark  of  the  growing  tree,  and  is  an  excellent 
solvent  for  resinous  gums,  &c.,  in  this  respect  equalling  turpen- 
tine, with  an  agreeable  odour  to  recommend  it  in  preference. 

From  Italy,  excellent  oils  from  grape  stones,  tobacco  seed,  and 
walnuts ;  and  from  Austria,  a  remarkable  and  beautiful  oil  from 
maize.  A  specimen  of  the  seed  of  Sesamum  indicum^  raised  in 
Austria ;  and  very  fine  sunflower  seed  from  the  Black  Sea  pro- 
vinces of  Kussia. 

Miscellaneous. 

A  curious  application  of  coffee  rusks,  usually  a  troublesome 
waste  material  in  the  plantations.  In  Brazil,  one  grower  has 
economically  applied  it  to  the  manufacture  of  potash,  by  buminjr 
it,  and  washing  the  alkaline  salts  out,  and  afterwards  refining 
them ;  the  remaining  ash  is  still  good  manure. 

Leaves  of  CuratMa  americaina^  prepared  by  drying,  for  use  in 
polishing  in  lieu  of  sandpaper. 

Isca  do  Mato,  a  kind  of  Amadou  from  Brazil.  Also  from 
the  same  country,  Tuari,  or  the  bast  of  Lecythis  ollaria^  and 
other  species  prepared  for  cigarettes. 

A  species  of  gutta-percha  from  Guiana,  called  ^'Ballata,'* 
yielded  by  Sapota  MuHieri^  and  promising  to  be  of  very  great 
commercial  importance. 

Some  remarkable  applications  of  willow  wood  from  Austria,  in 
the  form  of  mats  and  clothing;  and  a  remarkable  specimen  of 
the  wood  of  Medicago  arborea^  of  great  weight  and  density,  from 
Italy. 
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Thwsday^  14<A  April. — Professor  Balfour,  President,  in 
the  Chair. 

The  following  Gentlemen  were  elected  Eesident  Fellows: — 

William  Ruthbbfobd,  M.D. 
John  Wilson  Paton,  Esq. 
Dayid  Youno,  Esq. 
A.  H.  Allshosn,  Esq. 

The  following  donations  to  the  Library  were  laid  on  the 
t^ble : — 

Transactions  of  the  Scottish  Arboricoltural  Society,  Vol.  III., 
Part  I.— From  the  Society. 

Proceedings  of  tlie  Royal  Horticultural  Sodety,  Vol.  IV. 
No.  6. — From  the  Society. 

Preceedings  of  the  Agri-Horticultural  Society  of  Madras. — 
From  the  Society. 

A  series  of  Botanical  Labels,  published  by  Messrs  Kemp  and 
Co. — From  the  Publishers. 

A  Vindication  of  the  Present  State  of  Aural  Surgery,  by  a 
Member  of  the  New  Sydenham  Society. — From  the  Author. 

Remarks  on  the  Sexual  Changes  in  the  Inflorescence  of  Zea 
Mays,  by  John  Scott — From  the  Author. 

Notice  of  the  State  of  the  Open-Air  Vegetation  in  the  Edin- 
burgh Botanic  Garden,  during  December  1863,  by  J.  H.  Balfour, 
M.D. — ^From  the  Author. 

List  of  British  Ferns  and  their  varieties,  by  P.  NeiU  Fraser. — 
From  the  Author. 

La  Reunion  de  la  Soc)^t6  Helv^tique  des  Sciences  Naturelles 
en  Aout  1863,  by  Charles  Martins. — From  the  Author. 

Beitrage  zur  Fossilen  und  Lebenden  Flora,  Ton  Dr  H.  R. 
Goppert. — From  the  Author. 

The  following  donations  to  the  Herbarium  were  an- 
nounced : — 

From  Rev.  John  Baillie  and  Archibald  Hewan,  Esq. — Plants 
from  Old  Calabar. 

From  William  Brand,  Esq. — Parcel  of  Plants  from  the  Isle  of 
Skye. 

The  following  donations  to  the  Museum  at  the  Botanic 
Garden  were  noticod : — 

From  Rev.  John  Baillie,  Old  Calabar. — Fruit  of  Mimbo  Palm, 
Seeds  of  Wild  Cherry,  Soapberries,  Kola  Nuts,  Bitter  Kola,  Wild 


Digitized  by 


Google 


166  On  the  Fertilization  and  Ripening  of  Seeds. 

Mango  Seed,  Garlic,  Edaing,  Duffa  Fruit,  Ninkong,  used  for 
sweetening  water,  Gaboon  Candle  or  Torch,  Pineapple  fibre,  Sea 
Island  Cotton,  grown  at  Old  Calabar,  leaves,  flowers,  and  fruit  of 
the  Calabar  Ordeal  Bean  (PkysoxUgma  venenoaum). 

From  Archibald  Hewan,  Esq.,  surgeon.  Old  Calabar. — ^Pre- 
served specimens  of  Strophanthus,  sp.,  Mucuna  pods,  Araninoi 
oil,  fruit,  and  seeds,  &c. 

From  Mr  Thomas  Kerr. — Crocuses  with  peculiar  rhizomes,  be- 
sides the  ordinary  corms. 

The  following  Communications  were  read : — 


I.  On  the  Fertilization  and  Ripening  of  Seeds.  By  J. 
BiRKBECK  Nevins,  M.D.,  Lond.,  Lecturer  on  Materia 
Medica,  Liverpool  Royal  Infirmary  of  Medicine. 
Communicated  by  Dtce  Duckworth,  M  D.,  Edin. 

This  paper  was  copiously  illustrated  by  coloured  draw- 
ings— The  first  part  was  devoted  to  showing  the  arrange- 
ments adopted  in  nature  to  secure  the  fertilization  of  seeds, 
and  prevent  the  destruction  of  the  pollen  by  moisture  in 
plants  growing  in  water ;  and  the  second  part  exhibited 
the  changes  which  take  place  in  the  growth  of  plants  during 
the  period  of  ripening,  so  as  to  ensure  the  perfect  accom- 
plishment of  this  process.  After  alluding  to  the  position 
and  length  of  the  stamens  in  erect  and  pendulous  flowers, 
by  means  of  which  the  pollen  shall  always  come  in  con- 
tact ¥dth  the  stigma,  the  great  natural  food-bearing  orders 
of  Oraminsce,  Cruciferce,  and  Legnminosce  were  mentioned  as 
proofs  of  the  importance  of  studying  the  dissection  of 
inflorescence.  These  orders  all  expand  their  flowers  first 
below,  and  gradually  upwards,  so  that  if  the  pollen  of  the 
lower  flowers  should  happen  to  be  injured  by  rain,  their 
ovules  may  still  be  fertilized  by  the  pollen  which  falls  upon 
their  stigmas  from  the  flowers  above.  Attention  was  called 
to  the  great  preponderance  of  this  mode  of  inflorescence 
above  that  which  expands  first  at  the  summit,  and  gradually 
descends,  und  its  importance  in  nature  was  pointed  out 
with  reference  to  the  preservation  of  the  different  species. 

The  special  arrangements  in  water  plants  for  preserving 
the   pollen  from  injury  were  illustrated  by  the  spiral  and 


Digitized  by 


Google 


On  the  Fertilization  and  Ripening  of  Seeds.         167 

tmcoiling  flower-stalk  of  Vdllimeria  spiralis  and  Ruppia 
mariiima ;  by  the  rapid  development  of  air-bladders 
which  occurs  in  the  Jussioea  repens  during  a  flood,  by 
means  of  which  the  flowering  stem  is  floated  above  the 
water ;  by  the  constant  elongation  in  the  stem  of  the 
CaUitricJie,  by  which  the  head  of  flowers  is  always  float- 
ing upon  the  surface;  by  the  water-tight  spike  of  the 
Potamogeton^  whilst  in  and  below  the  water,  and  by  the 
peculiar  and  curious  structure  of  its  flowers,  when  the 
stalk  rises  above  the  water.  The  Subularia,  which  flowers 
entirely  below  the  water,  and  the  Elatine  Hydropiper,  which 
is  also  below  the  surface,  were  shown  to  have  fertilized 
their  seeds  whilst  the  flowers  were  still  in  bud  and  per- 
fectly water-tight;  and  the  same  remarks  applied  to  the 
Zostera  marina. 

The  changes  which  take  place  during  the  process  of 
ripening  the  seeds  are  often  associated  with  the  notion  of 
decay ;  and  the  drooping  heads,  the  withered  leaves  and 
the  faded  colour  of  many  of  the  most  beautiful  plants,  do 
certainly  favour  the  opinion.  The  object  of  this  division  of 
the  paper  was,  however,  to  show  that  these  apparent  proofs 
of  decay  are  really  processes  of  growth,  and  to  point  out 
their  importance  for  the  perfect  ripening  of  the  seeds. 
Most  seeds  require  both  air  and  light,  as  well  as  warmth, 
during  this  process ;  for  if  they  are  collected  before  they 
are  perfectly  ripe,  and  are  placed  in  a  warm  and  dark 
place  from  which  air  is  also  excluded,  they  soon  become 
mouldy,  instead  of  ripe  ;  and  many  of  the  apparent  signs  of 
decay,  such  as  the  drooping  head,  are  in  reality  mere 
processes  of  growth  by  which  the  seeds  may  be  exposed  to 
air  and  light,  or  by  which  undue  access  of  moisture  may 
be  prevented.  The  following  illustrations  were  given,  and 
they  were  classed  in  twos  and  threes,  for  the  purpose  of 
contrast.     For  example — 

The  Poppy  has  a  drooping  flower-bud,  but  a  rigidly  erect 
seed-vessel ;  whilst  the  Campanulas  have  a  more  or  less 
erect  flower,  but  the  seed-vessels  hang  perpendicularly 
from  an  abruptly  curved  stalk.  The  Poppy  capsule  opens 
by  valves  at  the  summit,  by  means  of  which,  air  and  light 
are  admitted  to  the  seeds,  which  are  kept  from  falling  out 
by  the  erect  position  of  the  seed-vessel ;  but  the  Hare- 
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bells  open  by  talves  at  tbe  base  of  the  capsule  through 
which  the  seeds  woxild  fall  if  it  were  erect.  It  is,  however, 
closed  at  the  summit,  and  the  stalk,  in  ripening,  turns 
abruptly  down,  so  that  the  seeds  are  preserved  whilst  air 
and  light  still  have  access. 

AnagaUis  and  Lychnis. — In  these  flowers  there  is  no 
change  of  direction  in  the  seed-vessel ;  for  the  capsule  of  the 
Anagallis  is  so  thin  as  to  offer  no  obstruction  to  light,  and 
little  to  air,  whilst  its  box-like  character  preserves  the 
seeds  from  falling  out,  whatever  its  position.  They  ripen, 
therefore,  in  every  direction,  vertical,  horizontal,  and  droop- 
ing. The  Lychnis^  on  the  contrary,  has  an  erect  flower 
and  an  erect  capsule,  which  opens,  like  all  the  Caryophyl- 
lacesB,  by  teeth  at  the  summit. 

American  Cowslip,  Cyclamen,  and  Campanula persicijblia. 
— The  first  has  a  drooping  flower,  but  an  erect  seed-vessel, 
for  it  opens  at  its  summit.  The  Cyclamen  capsule,  how- 
ever, also  opens  at  its  apex — and  yet  it  is  drooping ;  but  in 
this  flower  the  seeds  ripen  in  the  earth  ;  and  the  stalk  of 
the  seed  vessel  grows  downwards  in  a  curved  direction  (but 
does  not  droop),  until  the  apex  of  the  capsule  has  pierced 
the  earth,  where  it  opens  and  deposits  its  seeds.  The 
Campanula  persid/olia,  unlike  the  other  Campanulas,  has 
an  erect  seed-vessel,  which  appears  to  militate  against  the 
view  here  advocated,  until  the  capsule  is  examined,  when  it 
is  found  to  have  its  valves  at  the  summit  instead  of  the 
base.  The  same  purpose  is  accomplished  by  the  erect 
capsule  in  this  Campanula,  which  is  gained  by  the  droop- 
ing ones  in  the  Order  generally. 

The  Limosella  (ScrophulariacecBj,  with  an  erect  flower, 
and  a  reversed  seed-vessel ;  and  the  Foxglove  (also  Scrophu- 
lariacece),  with  a  drooping  flower,  and  an  erect  capsule. 
The  Hollyhock  {Malvaceoi),  with  a  flower  generally  erect, 
and  a  withered  calyx  in  autumn,  turned  abruptly  down ;  and 
the  common  Mallow,  with  both  flowers  and  seeds  erect. 
The  Dandelion  with  an  erect  flower  and  erect  head  of 
seeds ;  and  the  Coltsfoot,  (also  Composite),  with  a  drooping 
bud  and  erect  flower ;  then  a  drooping  head,  after  wither- 
ing commences,  and  at  last  an  erect  head  again  of 
seeds.  The  Michaelmas  daisy,  with  an  erect  head  of 
flowers,  and  also  an  erect  head  of  seeds.    The  African 
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Marygold  with  abraptly  drooping  receptacle  at  the  time  of 
seeding.  The  Centaurea  nigra,  with  a  head  always  erect ; 
and  the  Carduus  heterophyUus,  with  the  seeding  head  droop- 
ing— all  however,  belonging  to  the  same  Natural  Order, 

The  Hyacinth,  with  its  flowers  drooping  and  its  capsule 
erect ;  and  the  "  nodding,  nodding,  Violet"  with  its  capsule 
also  erect.  These  and  others  were  shown,  and  the  con- 
nection was  pointed  out  between  the  various  positions  of 
their  seed-vessels,  and  their  habits  of  life,  the  structure  of 
their  seed-vessels,  or  the  period  of  year  at  which  they 
flower — and  it  was  shown,  that  whether  drooping  or 
erect,  and  whether  uniformly  so  or  not,  as  in  the  case  of 
the  Coltsfoot,  the  changes  were  all  connected. with  the  re- 
quisites for  ripening  the  seeds,  and  were  stages  of  growth 
and  not  of  withering  or  decay. 


II.  On  the  Accessory  Organs  of  the  Hybrid  Selaginella, 
referred  to  by  Mr  John  Scott,  in  a  paper  read  before 
the  Botanical  Society  IQih  March  1864.  By  Charles 
Jenker,  Esq. 

The  notice  of  a  Hybrid  Selaginella,  by  Mr  Scott,  read  be- 
fore this  Society  at  its  last  meeting,  induced  in  me  the  desire 
to  examine  the  minute  structures  called  accessory  organs. 
They  are  found  by  Karl  Miiller,  who  flrst  observed  them, 
in  the  axilla  of  both  sets  of  leaves  in  all  the  Lycopodiaceee. 
It  appeared  to  me  interesting  to  know,  whether  these  organs, 
too,  manifested  the  same  hybrid  character  so  carefully 
noted  by  Mr  Scott,  and  so  well  set  forth  by  him  in  his 
valuable  and  interesting  paper.  The  hybrid,  you  will  re- 
member, was  raised  in  the  Edinburgh  Botanic  Garden 
by  Mr  Scott,  and  it  was  a  cross  between  the  macrospores  of 
Selaginella  Danklsioma  and  the  microspores  of  Selaginella 
Martensiu  Although  some  writers  have  regarded  these 
two  forms  as  varieties  only  of  one  species,  the  individuals 
on  the  table  here,  and  which  are  the  original  plants  from 
which  the  two  sets  of  spores  were  taken  to  raise  the 
hybrid,  show  a  strongly-marked  difference,  sufiBciently 
strong,  indeed,  to  enable  us  to  note,  with  all  the  minuteness 
one  could  desire,  the  intermediate  character  of  the  plant 
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produced  by  their  mutual  agency.  It  would  be  premature 
yet  to  speak  of  the  hybrid,  notably  marked  though  it  is, 
even  as  a  persistent  variety.  The  plant,  I  hope,  will  thrive 
and  prosper,  that  it  may  develope  in  time  healthy  repro- 
ductive organs ;  these  will  no  doubt  be  made  the  subject 
of  careful  growth  and  observation,  and  may  give  us  stock 
marked  with  its  own  peculiar  characteristics;  if  it  does 
so,  it  will  encourage  more  experiments  in  the  same  direc- 
tion, as  bases  for  future  generalisation.  Such  experiments, 
carefully  conducted  as  this  has  been,  give  us  facts  of  the 
highest  importance  in  botanical  physiology,  and  in  the 
great  associated  questions  which  possess  such  very  high 
interest  at  the  present  day.  Mr  M'Nab  kindly  afforded 
me  every  opportunity  to  examine  the  parent  plants,  and 
also  the  hybrid.  I  have  subjected  the  various  organs  to 
minute  microscopic  inspection ;  but  I  can  add  nothing  of 
moment  in  regard  to  them,  to  the  details  given  by  Mr  Scott 
in  his  paper ;  the  distinctions  he  has  observed  are  carefully 
precise.  The  hybrid  manifests,  in  some  particulars,  the 
peculiarities  of  form,  colour,  structure,  and  habit  of  its 
nursing-mother  plant,  in  others  those  of  its  male  progenitor.  , 
The  accessory  organs  have  been  subjected  by  me  to  careful 
microscopic  examination,  and  they  show  similar  structural 
affinities  and  differences.  Referring  to  the  specimens  T 
have  on  the  table,  it  will  be  observed  that  the  oi^ans  from 
;S^.  Danielsiana  have  the  short  compressed  base  and  spread- 
ing border,  suggested  by  the  general  form  and  outline  of 
the  plant  from  which  the  macrospores  were  derived ;  that 
those  from  8.  Martenaii  have  a  more  full  longitudinal  develop- 
ment, and  their  borders  have  the  graceful  flowery  expansion 
that  we  observe  in  that  species,  while  those  taken  from  the 
hybrid  are  small  and  straight,  and  seem  stunted  in  contour 
and  size,  thus  corresponding  in  a  very  marked  degree  with 
the  general  appearance  and  character  of  Mr  Scott's  hybrid. 
In  preparing  these  specimens,  I  have  been  careful  to 
take  the  organs — accessory  organs  of  Miiller,  but  the  sti- 
pules of  Hofmeister — ^from  the  axils  of  leaves  occupying 
the  same  relative  positions  on  the  axes.  They  are  mostly 
removed  from  numerically  continuous  leaves  upon  axial 
intemodes  at  equal  spaces  from  the  growing  point.  .  I  have 
also  distinguished  those  taken  from  the  axils  of  the  folia 
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mqjora  from  those  of  the  folia  minora.  Indeed  I  have  taken 
all  the  care  that  the  importance  of  the  subject  in  mj  regard 
seemed  to  require. 

III.  Notes  on  the  number  of  Stomata  of  some  Indigenous  and 
CvUivated  Plants  in  Belgium.  By  M.  Ed.  Morren. 
Translated  by  G.  M.  Lowe,  Esq. 

It  is  well  known  that  vegetable  tissues  communicate  with 
the  atmosphere  by  means  of  stomata ;  and  that  it  is  by  the 
intervention  of  these  organs  that  gases  and  vapours  pass  in 
and  out  of  the  interior  of  plants,  circulate  in  the  vessels, 
and  dissolve  or  decompose  in  the  cellular  juice.  They  are 
most  abundant  on  the  leaves,  but  are  also  found  upon  other 
aerial  organs  of  plants,  such  as  herbaceous  stems,  perianths, 
fruits,  Ac;  they  are  rare  upon  underground  organs,  and 
are  altogether  absent  upon  submerged  parts,  where,  owing 
to  the  absence  of  the  epidermis,  they  are  not  known  to 
exist, — the  whole  surface  of  aquatic  plants  subserving  the 
office  of  stomata. 

Most  elementary  manuals  are  faulty  with  regard  to  the 
true  structure  of  stomata.  The  two  reniform  cellules, 
which,  by  the  contact  of  their  extremities  constitute  these 
little  mouths,  are  often  surmounted  by  a  fold  of  epidermis 
projecting  from  their  edges,  which,  by  drawing  itself  down, 
constitutes  a  little  ante-chamber  (VorhofspaUe)^  situated 
above  the  osteole.  There  also  exists  behind  the  osteole, 
independent  of  the  pneumatic  cavity,  a  posterior  chamber 
(Hinterhof)y  hollowed  out  in  the  parenchyma,  corresponding 
to  the  stomata. 

The  organisation  of  stomata  has  been  elucidated  by  Hugo 
von  Mohl,*  with  the  habitual  sagacity  of  that  celebrated 
anatomist  The  generality  of  authors  agree  in  stating,  that 
the  functions  of  absorption  and  exhalation  are  performed 
by  the  stomata.  These  functions  are  not  known  to  be 
carried  on  in  any  other  part  of  the  more  or  less  thickened 
or  suberose  epidermis  which  covers  the  whole  surface  of 
plants,  excepting  where  it  is  perforated  by  stomata.  Ob- 
servation reveals  numerous  relations  between  their  osteole, 
pneumatic  chamber,  intercellular  passages  of  the  paren- 

*  Bot  Zeit  1856,  p.  697.    Ann.  Sc.  Nat  t  Ti.  1866,  p.  162. 
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chyma,  the  aeriferous  canals,  and  the  vascular  system  in 
general  Upon  most  dicotyledonous  leaves  which  have  a 
reticulate  venation,  the  stomata  are  distributed  irregularly 
over  the  intervening  spaces  left  by  the  veins  ;  in  monocoty- 
ledonous  parallel-veined  leaves,  on  the  contrary,  they  are 
arranged  in  linear  series.  Apropos  to  this,  the  following 
observation  may  be  mentioned: — '*M.  Unger  was  one 
day  attempting  to  inject  the  air-passages  of  plants,  with 
the  assistance  of  his  pupil  Dr  Leitgeb,  when  the  idea 
struck  him  of  insufflating  them  strongly  with  air.  Holding 
one  end  of  a  leaf  of  Allium  fatulosma  under  water,  and 
blowing  in  at  the  other  extremity,  he  saw  bubbles  of  air 
come  out  from  the  whole  of  the  submerged  surface,  which 
became  more  numerous  when  the  pressure  was  increased. 
He  repeated  the  same  experiment  with  equal  success  upon 
'  the  leaves  of  AUirnn  Cepa  and  Iris,  the  stems  of  Equisetum, 
Hippuris,  and  many  composite  and  umbelliferous  plants; 
thus  demonstrating  in  a  most  simple  manner  the  perme- 
ability of  the  aeriferous  canals,  and  their  immediate  con- 
nection with  the  stomata.'''*'  It  is  asserted,  that  it  is  also 
through  the  stomata  that  fungi  penetrate  into  the  paren- 
chyma of  organs  exposed  to  their  devastations  ;  their  myce- 
lium, and  especially  their  sporiferous  branches,  coming  to 
the  light  through  these  openings. 

A  question  which  has  been  much  discussed  is,  whether 
stomata  open  or  shut  under  the  influence  of  different  stimu- 
lants, such  as  light  or  darkness,  heat  or  cold,  moisture  or 
dryness,  &c.  If  the  alternate  opening  and  shutting  of 
stomata  was  positively  proved,  a  certain  periodicity  in  their 
functions  would  be  decided.  This  question,  apparently  so 
insignificant,  would  then  have  very  considerable  practical 
consequences.  Most  contradictory  assertions  have  been 
brought  forward,  but  not  only  are  we  ignorant  of  the  causes 
which  regulate  the  opening  and  shutting  of  stomata,  but 
even  whether  these  movements  really  exist. 

Sir  Joseph  Banks  asserts  that  the  stomata^  shut  during  a 
dry,  and  open  during  a  moist  season.  According  to  Mol- 
denhauer  and  Amici,  the  contrary  takes  place. 

Hugo  von  Mohl  (loc,  cit),  after  his  experiments  on  the 
stomata  of  AmaryUis  jbrmosissima^  acknowledged  that  the 

*  Bull,  de  la  Soc.  Bot.  de  France,  t.  v.  pp.  166-167. 
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sphincters  enlarged  the  stomatic  osteole  by  their  turgescence, 
and  restricted  it  by  their  contraction.  But  he  stated,  at  the 
same  time,  that  the  sphincters,  in  consequence  of  their  rela^ 
tion  with  the  neighbouring  cellules,  had  not  always  freedom 
of  motion.  He  observed,  that  the  stomata  of  indigenous 
orchids,  and  of  the  lily,  opened  under  water ;  those  of  grasses, 
on  the  contrary,  shut  with  great  rapidity  when  placed  in 
similar  circumstances.  He  admits,  in  short,  that  the 
sphincters  dilate  under  the  influence  of  light  and  heat,  and 
contract  in  the  dark,  but  doubts  whether  these  two  agents 
favour  the  opening  of  stomata. 

M.  Ad.  Weiss,*  who  is  occupied  with  this  interesting 
problem,  denies  that  stomata  havfe  the  faculty  of  opening 
or  shutting  alternately;  he  only  acknowledges  that  the 
sphincters  dilate  and  contract  in  contact  with  water. 

We  have  been  occupied  several  years  in  investigating  the 
relations  which  exist  between  plants  and  the  elements 
of  the  atmosphere,  and  have  noted  experimentally  the  in- 
fluence of  gases,  in  various  proportions,  which  were  found 
normally  or  accidentally  present  in  the  air.  These  experi- 
ments show  that  noxious  gases — sulphurous  acid  for  ex- 
ample— are  absorbed  by  the  leaves  at  night  as  well  as 
during  the  day ;  consequently,  we  are  led  to  suppose  that 
stomata  remain  open  during  darkness.  All  our  experiments 
lead  us  to  conclude  that  absorption  of  air  by  the  leaves 
takes  place  by  means  of  stomata ;  that  it  is  by  these  open- 
ings only  that  sulphurous  acid,  mixed  with  the  atmosphere 
in  very  small  proportions,  penetrates  into  the  plant  and 
acts  on  the  parenchyma.  Absorption  is  not  effected  by  the 
superior  surface  of  leaves  when  they  do  not  bear  stomata ; 
neither  does  it  take  place  when  the  inferior  surface  is 
covered  by  an  impermeable  coat,  such  as  wax.  In  addition 
to  this,  we  believe  that  we  have  discovered  that  the  energy 
of  absorption  is  proportional  to  the  number  of  stomata ;  in 
other  words,  that  the  sensibility  of  plants  to  the  action  of 
noxious  gases  is,  for  the  same  natural  group,  directly  pro- 
portional to  the  number  of  stomata  with  which  the  leaves 
of  those  plants  are  provided.  This  very  simple  law  estab- 
lishes a  relation  between  the  number  of  stomata  of  a  leaf 
and  the  changes  which  the  contact  of  noxious  gases  excites 
in  its  tissues. 

♦  Bull,  de  la  Soc.  Bot.  de  France,  t.  v.  pp.  128-125. 
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We  have  undertaken  to  determine  the  number  of  stomata 
among  a  certain  number  of  species.  The  science  possesses 
but  few  calculations  on  this  subject, — ^by  Thomson,  Lindley, 
Unger,  Kroker,  Sprengel,  Humboldt,  Kieser,  &c.,  relating 
chiefly  to  plants  not  generally  known.  We  have  condensed, 
under  the  form  of  a  table,  the  information  found  disseml* 
nated  in  the  different  authors.  These  data  have  all  been 
reduced  to  the  uniform  type  of  square  inch,  English  or 
German  measure,  according  to  the  nationality  of  the  ob^ 
server. 

The  contributions  of  Thomson  are  those  which  are  found 
reproduced  in  part  in  nearly  all  the  elementary  manuals. 


TikBLi  I. — Older  Observations  relating  to  the  Number  of  StomaJta. 


No. 


Name  of  Plant. 


Abies  Ficea 
Agave  americana 

Alisma  Flantago 
Aloe  .... 
AlBtroemeria    . 
Amaryllis  Josephinse 
Andromeda  speciosa . 
Amm  Dracontinm    . 
Asclepias  Gurassavica 
Brassica  Rapa .    .    . 
Cactus  speciosissimus 
Gobasa  scandens  .    . 
Crinnm  amabile   .    . 
Daphne  Mezcrcnm    . 
Diantbus  Garyopbyllus 
Epidendrum    .    .    . 
Qaertnera    .... 
Hydrangea  quercilolia 
Hypericum  grandiflorum 
Hex    .... 
Iris  germanica 
Lilium  album  . 


(stem) 


Mesembryantbemuni 
Nympbea  csarulea  . 
Olea  europea  .    .    . 

Peeonia 

Pbaseolus  vulgaris    . 


Name  of 
Observer. 


Superior 
Surface. 


Kioker . 

Humboldt 
Thomson 
Lindley 

»» 
Thomson 


Kroker . 

Unger  . 

Lindley 

Thomson 

Lindley 

Thomson 


Sprengel 
Kroker 
£dwigh 
Lindley 

Thomson 

Kinsor 


No.  of  Stomata  upon  sq.  in. 


12,000 
26,000 

31,600 

sVooo 

21,564 

20,000 

88,600 

1,000 

*"  0 

11,672 


30,000 
26,692 


Inferior 
Surface. 


800 
1,660 

600 
6.000 
20,000 
20,000 
31,600 
82,000 
16,320 
12,000 
41,964 

20V()00 

20,000 

4,000 

88,600 

4,800 

142,760 

160,000 

47,000 

68,600 

11,672 

1,872 

3.312 

6,924 

40,000 

67,600 
67,600 
24,000 


TotaL 


300 

1,660 

600 

18,000 

46,000 

20.000 

63,000 

32,000 

24,320 

12.000 

63,628 

16,000 

20,000 

40,000 

4,000 

77,000 

4,800 

143,760 

160,000 

47,000 

63,600 

23,144 

1,872 

3,812 

6,024 

70,000 

26,692 

67,600 

67.600 

24.000 
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No. 


Kame  of  Plant 


Name  of 
Observer. 


No.  of  Stomata  upon  sq.  in. 


Superior 
Surface. 


Inferior 
Surface. 


TotaL 


28 
29 
80 
81 


Philadelphus  coronarius 
Pinus  halepensiB  .  .  . 
Pittosporum  Tobira  .  . 
PortuJaca  oleracea  (young 


Do.  (adult  leayes) 

Potamogeion  natans 
Prunus  Lauro-cerasus    . 

Pyrus 

Rheum  palmatum     .    . 

Rudbeckia 

Rumez  acetoea  .  .  . 
Sempervivum  tectorum 
Sium  angustifolium  .  . 
Syringa  yulgaris  .  .  . 
Tradescantia  .... 
Tussilago  Farfara  .  . 
Victoria  regia .  .  *  . 
Yucca 


Thomson 

Kroker 

Thomson 

Kroker 

Unger 

Lindley 

Thomson 


Unger 
Thomson 


Unger 
Lindley 


7,800 


1,000 

8,000 

11,088 

10,710 

8,400 

2,000 

1,200 

21,600 

40,000 


20,000 

228 

160,000 

12,480 

1,660 

90.000 
24,000 
40,000 
41,000 
20,000 

6,000 

120 

160,000 

2,000 
12,600 

40V()00 


20,000 

228 

160,000 

12,480 

1,660 

7,800 
90,000 
24,000 
41,000 
49,000 
81,088 
16,710 

8,620 
160,000 

4,000 
18,700 
21,600* 
80,000 


These  numbers  do  not  agree  well  among  themselves,  and 
few  general  conclusions  can  be  drawn  from  them.  Thus  it 
is  shown  that  the  stomata  among  trees  are  condensed  on 
the  inferior  surface  of  the  leaves ;  and  the  same  condition 
also  exists  among  many  herbaceous  plants  (such  as  Cobcea, 
AsclepiaSy  JEpidendrum,  LiUum^  Solanum),  whilst  among  a 
great  number  of  plants  under  this  category  {Aloe,  AmaryUis, 
Arum,  Brassicay  Grinum,  Dianthtis,  Iris,  Mesembryanthe- 
mum,  Bheum,  Budbeckia,  Bumex,  Sempervivum,  Sium,  Tra- 
descantia,  Tussilago,  &c.)  stomata  are  found  upon  both 
surfaces,  sometimes  in  equal  quantity,  sometimes  even  in 
greater  number  upon  the  superior  surface.  Floating  leaves 
always  have  their  stomata  upon  that  surface  in  contact 
with  the  air. 

M.  Duchartre  has  stated,  that  no  relation  exists  between 
the  number  or  size  of  stomata  and  the  quantity  of  gas  dis- 
engaged by  the  leaves  under  the  influence  of  light.  It  is 
said,  besides,  that  this  disengagement  does  not  operate  ex- 
clusively by  the  stomata,  but  also  traverses  the  cellular 
walls  of  the  dermis  and  epidermis,  which  are  permeable  to 
gas.     But  the  cuticle  does  not  appear  to  be  penetrated  by 

*  This  gives  1,066,888,880  stomata  to  a  single  leaf. 
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these  liquids.  According  to  M.  Garreau,  this  membrane  is 
not  even  endosmotic.  Bain-water,  dew,  and  artificial  water- 
ing, are  each  absorbed  exclusively  by  stomata. 

Our  observations  and  experiments  have  shown  us  the 
unequal  sensibility  of  plants  to  the  noxious  influences  of 
certain  gases  which  have  been  brought  in  contact  with 
them.  We  think  that  absorption  of  these  gases  by  the 
leaves  is  in  relation  with  the  number  of  organs  by  which 
absorption  operates,  that  is  to  say,  with  the  stomata. 

Here  is  the  result  of  our  observations,  divided  into  three 
tables.  In  the  first,  the  plants  are  arranged  in  natural 
groups ;  in  the  second  and  third  they  are  placed  respectively, 
according  to  the  increase  of  the  number  of  stomata  upon 
an  equal  surface  of  leaf  and  upon  an  average  leaf. 


Table  II. — Determination  of  the  Number  of  Stomata. 

Number  of  StomaU  found  at  each 

• 

No. 

Nune  of  Plant 

Surface  of 
Leaf. 

observation. 

Mean. 

1. 

8. 

3. 

4. 

6. 

6. 

7. 

8. 

9. 

10. 

a 

18. 

Roiocea, 

St. 

1 

Prunus  armeniaoa. 

f  Inferior,     .    . 
{  Superior,    .    . 
{Inferior,     .    . 
( Superior,    .    . 
(  Inferior,     .    . 

66 
0 

68 
0 

59 
0 

80 
0 

58 
0 

63 
0 

... 

... 

... 

... 

... 

... 

62-160 
0^»0 

2 

Cratcegus  Oxja- 
cantha,     .    . 

43 

0 

n* 

36 
0 

28 
0 

25 
0 

^ 

... 

... 

... 

... 

... 

36^60 
0^)00 

62 

61 

64 

68 

63 

65 

... 

58*830 

3 

Cerasufl  Tulgaria, 

I  Superior,    .    . 
( Inferior,     .    . 
\  Superior,    .    . 
(  Inferior,     .    . 
I  Superior,    .    . 
f  Inferior,     .    . 
\  Superior,    .    . 
( Inferior,     .    . 
t  Superior,    .    . 
{ Inferior,     .    . 

at'  : : 

0 

0 

0 

0 

0 

0 

••• 

,, 

... 

... 

OOOO 

65 

69 

67 

63 

67 

76 

66 

58 

59 

61 

53 

66 

61-666 

4 

Cerasufl  Mahaleb, 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

OOOO 

6 

Pruniu   Lanro- 
oerasus,    .    . 

36 

43 

49 

30 

38 

... 

... 

«. 

39«)0 

0 

0 

0 

0 

0 

,  , 

!!! 

'.'.'. 

... 

oaoo 

38 

76 

40 

32 

42 

77 

60^60 

6 

Am  jgdalus  persica, 

0 

0 

0 

0 

0 

0 

,  ^ 

!!! 

'.'.'. 

".'. 

!.*! 

..! 

OHXX) 

19 

24 

21 

21 

22 

30 

33 

... 

24-830 

7 

Fyms  eommunis, 

0 

0 

0 

0 

0 

0 

0 

'.'.'. 

„. 

,','. 

[','. 

.'.', 

OOOO 

41 

78 

76 

63 

78 

... 

... 

67-000 

8 

I^rusMaluB,   . 

0 

0 

0 

0 

0 

,  , 

... 

... 

... 

... 

... 

... 

OOOO 

9 

Prun.   domestioa 

49 

87 

102 

70 

36 

82 

57 

... 

... 

.*• 

... 

69K)00 

{  Superior,    .    . 
( Inferior,     .    . 
\  Superior,    •    . 

0 

0 

0 

0 

0 

0 

0 

... 

... 

... 

... 

OOOO 

36 

26 

31 

32 

26 

36 

... 

... 

... 

... 

... 

30^30 

10 

Rosa  damaBcena, 

0 

0 

0 

0 

0 

0 

... 

... 

... 

... 

... 

... 

0-000 

Amentaee(e, 

( Inferior,     .    . 
I  Superior,    .    . 
( Inferior,     .    . 
{ Superior,    .    . 

22 

16 

13 

24 

14 

16 

24 

20 

21 

24 

18 

19 

19-250 

11 

Beiolaalba,     .    . 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

OOOO 

49 

46 

36 

24 

46 

62 

38 

29 

64 

48 

37 

44 

41*833 

12 

Carpinuf  Betulns, 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

OOOO 

( Inferior,     .    . 
( Superior,    .    . 

102 

116 

96 

64 

112 

68 

81 

102 

92 

108 

109 

81 

94-250 

13 

Querens  Robur,   . 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

8 

OOOO 

1  Inferior,     .    . 
\  Superior,    .    . 

68 

66 

84 

64 

48 

68 

72 

76 

52 

94 

39 

60 

64-260 

14 

Fagos  sylyatiea,  . 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

OOOO 

( Inferior,     .    . 
( Superior,    .    . 

90 

91 

86 

77 

76 

81 

81 

90 

79 

61 

63 

69 

78-583 

15 

Juglant  regia, .    . 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

OOOO 

16 

Popnlufl    virgin- ) 
iana,2>e«/.,  .     j 

J  Inferior,     .    . 
I  Superior,    .    . 

32 

39 

41 

29 

22 

18 

24 

28 

20 

36 

16 

46 

29083 

11 

13 

12   12 

7 

15 

9 

11 

7 

10 

11 

16 

11-166 
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■■- -         

Number  of  Stomata  found  at  each 

No. 

Name  of  Plant. 

Surfaee  of 
Leaf. 

Observation. 

Mean. 

L 

2. 

8. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

U. 

13. 

Ammtac4(B. 

St. 

lT;P^,hu,p,r»..-J 

Inferior,     .    . 

Superior,    .    . 

Inferior,     .    . 

Superior,    .    . 
j  Inferior,     .    . 
{Superior,    .    . 

Inferior,     •    . 

Superior,    .    . 

42 

41 

31 

42 

36 

42 

26 

42 

51 

46 

44 

46 

40-683 

11 

11 

9 

7 

9 

11 

13 

9 

12 

16 

12 

14 

11166 

32 

33 

37 

31 

34 

36 

27 

32 

28 

25 

32 

29 

31-333 

18  1  Pbpolns  nigra,    . 

5 

8 

6 

9 

4 

6 

5 

3 

5 

6 

4 

4 

5-416 

41 

52 

46 

48 

44 

56 

92 

84 

68 

88 

49 

96 

63  666 

19  ■  Popnlns  caoeeeena. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

OKWO 

^  i  «      

24 

59 

27 

29 

42 

44 

42 

39 

39 

47 

48 

46 

40-600 

20 

rop.  v;aroiiiiiana, 

37 

26 

32 

33 

29 

34 

26 

18 

26 

23 

11 

22 

26-333 

SI 

Trees,  dx, 

Aeaeta    Peeudo- ) 

aoaeia,  ...  J 

Buzufl  eemperri- ) 

rem,  .    .    .     .  ) 

(Inferior,     .    . 
I  Superior,    .    . 

Inferior,     .    . 

Superior,    .    . 
(Inferior,     .    . 
{Superior,    .    . 
(  Inferior,     .    . 
t  Superior,    .    . 

Inferior,     .    . 

'Superior,    .    . 

89 

42 

36 

31 

37 

34 

29 

37 

32 

41 

27 

32 

34-750 

22 

0 
37 

0 

'88 

0 
39 

0 
39 

0 
32 

0 

0 

0 

0 

0 

0 

0 

OKKIO 
37000 

0 

0 

0 

0 

0 

... 

... 

... 

... 

... 

... 

... 

0-000 

23 

Fraxinod  ezoelsior, 

41 
0 

39 
0 

52 
0 

54 
0 

37 
0 

34 
0 

34 
0 

48 
0 

39 
0 

45 

0 

56 
0 

44 
0 

43683 
OKXX) 

44 

41 

43 

43 

41 

" 

... 

... 

... 

42-400 

24 

Ilex  Aquifolium, . 

0 

0 

0 

0 

0 

••• 

•.. 

... 

... 

... 

... 

0-000 

25 

Hedera  HeUz, .    . 

49 
0 

46 
0 

56 
0 

56 
0 

64 

0 

0 

... 

... 

... 

... 

... 

53-330 
0000 

1 
26  ;  Syringa  rulgaris. 

Inferior,     .    . 
Superior,    .    . 
Inferior,     .    . 
Superior,    •    . 

63 
0 

40 
0 

79 
0 

75 
0 

62 
0 

... 

... 

... 

** 

... 

... 

... 

... 

61-800 
0-000 

27     Pbiladelpbus  oo- ) 
ronariuB, .    .    . } 

23 

25 

25 

21 

... 

..« 

... 

... 

... 

... 

... 

23-600 

0 

0 

0 

0 

... 

... 

,. 

... 

... 

... 

... 

0000 

Inferior,     •    . 
Superior,    .    . 

86 

42 

46 

47 

34 

42 

26 

40 

56 

43 

48 

46 

42167 

2g     —  -     •  " 

viuf  nnuera,     . 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0-000 

Berbaceous  Fkmtt. 

Inferior,     .    . 
buperior,    .    . 
'  Inferior,     .    . 

32 

30 

29 

32 

31 

31 

31 

29 

34 

33 

34 

30 

31-333 

29 

B«U  vulgaris,    . 

18 

13 

17 

16 

19 

19 

20 

27 

22 

26 

23 

26 

20416 

21 

16 

26 

18 

18 

21 

21 

16 

15 

16 

17 

20 

18750 

Superior,    •    • 

9 

10 

9 

9 

12 

11 

10 

7 

11 

10 

11 

13 

10166 

30 

Faba     Tulgarie,  ) 
▼ar.  equina,    .  { 

Inferior,  l|tf 

6 

5 

7 

6 

6 

8 

12 

15 

17 

17 

13 

19 

10K)83 

Superior,    *|g 

2 

3i 

4 

4 

1 

2 

6 

3 

4 

4 

2 

4 

3-208 

Epidermis  of) 

the  Stalk,    ) 

Inferior,     •    . 

0 

2 

3 

3 

1* 

2 

0 

I 

2 

4 

0 

2 

1-708 

72 

59 

67 

58 

64 

61 

76 

68 

73 

66 

65 

63 

66-000 

31 

HeUanthus  annan*. 

Superior,    .    . 
Inferior,     .    . 

42 

36 

44 

35 

39 

34 

37 

33 

37 

36 

37 

39 

37-333 

71 

85 

78 

72 

69 

88 

68 

64 

46 

66 

67 

63 

69-760 

32 

Hamulus  Lupulus, 

Superior,    .    . 
Inferior,     .    . 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0-000 

33 

Apium  Petroaeli- ) 
num,      ...  1 

33 

30 

28 

36 

32 

33 

31 

36 

42 

30 

36 

40 

33-750 

Superior,    .    . 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0000 

34 

Solanum    tubero- 1 
Bum 1 

Inferior,      .    . 

68 

68 

52 

84 

72 

92 

69 

84 

54 

76 

62 

80 

71-760 

Superior,    ,    . 
Inferior,     .    . 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0     0 

OOOO 

'1 

82 

74 

85 

108 

88 

92 

76 

96 

84 

104  92  116 

91-330 

35 

Trifolium  prate n:*6, 
Cenals. 

Superior,    .    . 

Epidermis  ofl 

the  Stalk,    } 

64 
15 

68 
24 

63 
16 

68 
16 

60 

18 

66 
16 

36 
16 

CO 
18 

43 
19 

68 
11 

44   48 
18   14 

66-500 
16683 

Inferior,     .     . 

11  la 

8 

8 

8     9 

7 

7i 

8 

8 

6     6 

7-250 

Superior,    .    . 

10 

11 

9  12 

9 

11 

12 

10 

13   10 

10-916 

Exterior,!     ^ 

9|   7 

12111 

8     9 

11 

11 

10 

6 

7,    8 

1 

9H)00 

36     AvcM*  fatlTa, .     . 

/  o  1 
Interior,  }     ^ 

2     3 

0'    ll    41    1 

3 

1 

2 

3 

1     0 

1-760 

Epidermis  of  j 
Stem,  .    .    f 

11 !    8 

9  12: 14  12 

10 

11 

13 

16 

12   15 

11-833 

i 

Exterior    of 
Olume,     . 

^'    * 

7     6|   6     6 

9 

11 

3 

6 

5    10 

6-417 
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178       M.  Ed.  Morren  on  the  Number  of  Stomata  of 
Tablb  II. — Continued. 


No. 

Name  of  Plant. 

Surface  of 
Leaf. 

Number  of  Stomata  found  at  eaoh 

Mean. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

U. 

12. 

37 
88 

CereaU. 
Triticum  sati?um, 

r  Inferior,     .    . 
Superior,    .    . 
Exterior, )     4 

hi 
Interior,  )     g 
Epidermis  of  ) 
Stem,  .    .   } 
Exterior    of  \ 
^    Glume,   .    ) 
'  Inferior,     ,    . 
Superior,    .    . 
Exterior,       4 

Interior,  )     ^ 
Epidermis  of  ) 

Stem,.    .    I 
Exterior    of  \ 

Glume,    .    } 

7 
14 
10 

0 
12 

18 

13 

9 

10 

2 
12 

9 

10 
12 

8 

1 
10 

13 

12 

9 

11 

3 
10 

7 

8 
13 
11 

0 
14 

9 

12 
10 
9 

1 
11 

8 

10 
14 
14 

2 
17 

14 

10 
14 
11 

0 

17 

7 

5 

10 
8 

2 
15 

7 

9 
11 
10 

2 

19 

12 

10 
12 
9 

1 
9 

13 

8 
18 
10 

1 
10 

10 

5 
12 
13 

0 
13 

5 

10 

16 

9 

1 
11 

8 

12 
16 
11 

0 
12 

16 

13 
13 
5 

3 
15 

8 

11 
11 
12 

1 
18 

13 

10 
14 
10 

0 
9 

9 

9 
9 
8 

0 
10 

13 

14 
12 

8 

2 
15 

13 

8 
17 
9 

0 
12 

17 

13 
19 
9 

0 
23 

9 

13 

8 

1 
10 

13 

12 
15 
8 

14 
6 

St. 

8-666 
12750 
10O83 

0^66 
l2-6e6 

12750 

U-333 
13-333 
9-166 

1-416 
13-833 

8-750 

Table  III.-— Dc^crmtno^ion  of  the  Number  of  Stomata  co7npri$ed  in  a 
Square  Millimetre*  of  Surface, 


No. 


Name  of  Plant 


Avena  satiya,     .    .    . 
Betnla  alba,  .... 
Triticum  Bativum,  .    . 
Philadelphus  coronarius, 
Secale  cereale,   .    .    . 

PyruB  communis,    .     . 

Faba   vulgaris,    var.    1 
equina,      .    .    .    .  j 

Bosa  damascena,  .  . 
Apium  Petroselinum,  . 
Acacia  Pseado  acacia, 
Gratsdgns  Oxyacantha, 


Swrtaceot 


(Inferior,  . 
Superior, . 
{Inferior,  . 
Superior,  . 
(Inferior,  . 
Superior,  , 
( Inferior,  . 
\  Superior, . 

(Inferior,  . 
Superior,'. 
I  Inferior,  , 
\  Superior, , 
I  Inferior,  . 
\  Superior,  . 
I  Inferior,  . 
\  Superior,  . 

(Inferior,  , 
Superior, . 
(Inferior,  , 
Superior, , 
(Inferior,  . 
Superior, , 


Mean  in 

Square  Millim. 

ofSorftce. 


St 

26,607 

40,062 

70.648 

0,000 

81,804 

46,792 

86,245 

0,000 

41,692 

48,932 

91,130 

0,000 

68,812 

87,809 

118,140 

0,000 

123,868 

0,000 

127,682 

0,000 

180,870 

0,000 


Mean  in 
Square  Mllllm. 
upon  both 
Snrfiuesof 
Leaf  taken 
together. 


St 
66,669 

70,648 

78,596 

86,245 

90,624 

91,180 

106,121 

118,140 

123,868 

127,682 

180,000 


Simple  relation 
oftheNnroben 
of  the  preceding 
Co)amna.t 


0.778 
0,819 
0,899 
1,000 
1,049 
1,060 
1,230 
1,810 
1,436 
1.478 
1,610 


*  The  English  inch  corresponds  to  25  millimetres, 
t  PhilcMphut  coronariui  is  taken  as  unity. 
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Bome  Indigenous  arid  CuUivaied  Plants  in  Belgium,     179 
Table  III. — Continued, 


Ka 


NameofPUnt 


SoHkceof 
Leat 


Mean  in 

Square  Millim. 

ofSurftce. 


Mean  in 
Square  MUllm. 
upon  both 
Snr&cesof 
Leaf  taken 
together. 


Simple  relation 

of  the  Nombers 

of  the  preceding 

Columna. 


12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
28 
24 
25 
26 
27 
28 
29 
30 
81 
82 


Baxns  sempemiens, 
Populus  yirginiana, 
Vitis  Tinifera,    .     . 
Ilex  Aquifolium,    . 
FraziniLB  excelsior, 
Amygdalns  persica, 
Popiiliia  pjramidalis, 
Beta  Tolgaris,    .    . 
Hedera  Helix,   .    . 
Cerasna  vulgaris,    . 
Syringa  Tulgaris,    . 
Populus  canescens, 
Fagus  sylyatica,     . 

Fjms  Mains,     .    . 

Prnnns    domestica 
Glaudiana,    .     .     . 

HnmuloB  Lupidus, 
Solanam  tuberosum, 
Jnglans  regia,    .     . 
Quercus  Robnr, 
Heliantbns  annnus, 
Trifolium  pratense, 


f  Inferior,  , 
\  Superior, . 
f  Inferior,  . 
\  Superior,  . 
f  Inferior,  , 
I  Superior, . 
I  Inferior,  . 
I  Superior,  . 
J  Inferior,  . 
\  Superior, . 
I  Inferior,  . 
\  Superior,  . 
I  Inferior,  . 
\  Superior,  . 
I  Inferior,  . 
\  Superior, . 
f  Inferior,  . 
\  Silperior,  , 
f  Inferior,  . 
I  Superior,  . 
i  Inferior,  , 
\  Superior, . 
f  Inferior,  , 
\  Superior,  . 
i  Inferior,  . 
\  Superior, . 
I  Inferior,  . 
\  Superior,  . 
f  Inferior,  , 
\  Superior, . 
I  Inferior,  , 
1  Superior,  . 
i  Inferior,  . 
\  Superior,  . 
I  Inferior,  . 
(  Superior, . 

I  Inferior,  . 
Superior,  . 
Inferior,  . 
Superior, . 
{Inferior,  . 
Superior,  . 


186,790 

0,000 

106,784 

40,979 

164,758 

0,000 
166,608 

0,000 
169,960 

0,000 
186,922 

0,000 

148,989 

40,979 

114,992 

94,927 

196,720 

0,000 
216,900 

0,000 
226,806 

0,000 
288,664 

0,000 
286,798 

0,000 
246,890 

0,000 
263,230 

0,000 
266,982 

0,000 
268,828 

0,160 
288,899 

0,000 
846,898 

0,000 
242,220 
187,012 
886,181 
207,866 


St 
186,790 

147,718 

164,768 

166,608 

169,960 

186,922 

189,918 

189,919 

196,720 

216,900 

226,806 

288,664 

236,798 

246,890 

268,230 

266,982 

268,488 

288.899 

846,898 

879,232 

642,686 


1,670 
1.712 
1,794 
1,800 
1,864 
2,160 
2,202 
2,270 
2,600 
2,224 
2,629 
2,709 
2,784 
2,860 
2,980 
2,968 
8,066 
8,848 
4,010 
4,897 
6,290 
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Notea  on  the  Stomata  of  Plants. 


Tablb  IV. — Number  of  Stomata  on  an  . 

Average  Leaf. 

Absolute 

Sorlkceof 

the  principal 

Veins  of  a 

MeanLeaC 

SorCkce  of  an 
Average  Leaf 

Number  of 

Na 

Name  of  Plank 

Surfkce  of  an 

deducting 

Stomata  on  an 

Average  Leal 

the  prlnclpiil 
Square  Cent 

Average  Leaf* 
Stomata. 

Square  Cent 

SqoaraMlUim. 

1 

BuxQS  Bemperyirens, 

1-60 

20 

1-80 

17,668 

2 

Rose  (leaflet),  .     .    . 

400 

46 

8-66 

40,166 

8 

Acacia  (leaflet),    .    . 

8-72 

21 

8-61 

44,764 

4 

Betnla  alba,      .    .     . 

1600 

112 

18-88 

98,069 

5 

Grat8Bgu8  Oxyacantha, 

10-69 

180 

9-89 

122,887 

6 

Secale  cereale,      .    . 

1800 

„ 

18-00 

162,948 

7 

Ilex  Aqnifolium,  .     . 

1200 

60 

11-40 

177.898 

8 

Triticnm  sativum,     . 

2600 

♦1 

26-00 

196,490 

9 

Philadelphus   coro-  ^ 
narins,     .    .     .     / 

2900 

120 

27-80 

289,761 

10 

Carpinus  Betulus,      . 

19-00 

180 

17-20 

264,066 

11 

Populua  nigra,      .     . 

28-89 

107 

22-82 

807,771 

12 

Solanum  tuberosnm, 

1600 

160 

14-40 

879,416 

18 

PruDus  armeniaca,    . 

19-60 

186 

1816 

414,090 

14 

Syringa  vulgaris,  .    . 

21-00 

90 

2010 

466,880 

16 

Humulus  Lupulus,    . 

4400 

210 

41-90 

1,072,666 

16 

Quercus  Robur,     .     . 

89-00 

198 

87-07 

1,282,244 

17 

Vitis  vinifera,  .     .     . 

9400 

420 

89-89 

1,889.682 

18 

Beta  vulgaris,  .     .    . 

22100 

.     1,600 

206-00 

8,898,840 

19 

HelianthuB  annuus,  . 

171-98 

600 

166-98 

6.880,620 

We  have  employed  for  our  observations  a  magnifying 
l)Ower  of  300  times.  This  power  gave  us  a  very  clear 
image,  of  which  the  real  surface  was  approximately  one- 
fourth  of  a  square  millimetre.  The  field  of  the  microscope, 
estimated  by  the  aid  of  the  micrometer  and  calculation, 
was  found  to  be  comprised  3*67  times  in  a  square  milli- 
metre. Thus,  by  multiplying  the  number  of  stomata  found 
during  a  series  of  observations  by  3-67,  the  number  of 
stomata  comprised  upon  the  square  millimetre  of  leaf  sur- 
face was  obtained.  We  have  no  doubt  that  the  stomata 
are  the  organs  of  absorption  and  exhalation  of  aeriform 
fluids  ;  and  we  believe  that  the  energy  of  these  functions 
is  proportional  to  the  number  of  organs  which  perform 
them.  The  importance  of  stomata  is  not  estimated  by  their 
size ;  the  smallest  accomplish  generally  the  most  important 
organic  phenomena.  Thus  it  is  that  the  operation  of  count- 
ing the  stomata  may  give  rise  to  most  interesting  deduc- 
tions. 

•  Leqfletf  wliere  the  leaf  is  compound. 
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Notes  on  the  leere  (Physostigma  venenostim)  Moth.    181 

IV.  Notes  on  the  Isere  (Physostigma  venenosum)  Moth 
By  Archibald  Hewan,  Esq.,  Surgeon.  Communicated 
by  Mr  William  Kamsay  M*Nab. 

Many  beans,  apparently  sound,  and  others  obviously  un- 
sound, presented  one  or  more  small  holes,  and  when  opened, 
were  found  to  contain  larva  at  various  stages  of  growth. 
The  number  of  caterpillars  in  a  single  bean  varied,  some 
containing  as  many  as  four.     A  few  of  the  beans  had  been 
eaten  to  the  shell,  while  others  were  only  partially  de- 
voured ;  the  portion  of  bean  still  untouched  being,  however, 
perfectly  fresh.     The  interior  is  filled  with  the  excrements 
glued  together  by  silky  threads  of  the  grubs  spinning.     In 
the  space  of  a  day,  an  astonishing  quantity  of  these  excre- 
ments is  thrown  out  at  the  hole  in  the  bean.     In  some  of  the 
beans  pupa  were  found  which  were  put  into  a  box,  and  their 
metamorphosis  observed.     In  a  few  days  four  or  five  moths 
were  found  in  the  box.     The  insects  that  have  been  meta- 
morphosed within  the  bean  escaped  through  holes  wonder- 
fully small  in  comparison  with  the  size  of  the  insect,  and 
the  empty  case  is  frequently  found  in  the  hole  as  if  pulled 
half  through  by  the  insect  in  its  attempt  to  escape  into  free 
life.     The  wings  of  the  newly-escaped  moth  presented  a 
curious  appearance.     They  were  curved  in  on  the  back  of 
the  insect,  seemed  considerably  shorter  than  the  abdomen, 
and  reminded  one  of  the  wings  of  a  chicken  without  the 
Jong  wang  feathers.    After  a  few  minutes,  the  wings  were 
seen  straightened  out  at  full  length  and  standing  vertical 
to  the  abdomen ;  in  a  few  minutes  more,  the  wings  were 
seen  horizontal  and  in  their  natural  position.    Before  the 
wings  were  thus  expanded,  the  insect  on  being  touched 
took  long  leaps.    The  moth  seems  to  be  one  of  the  Tineina, 
The   excrements  of  the  grub  were  picked  up  by  some 
chickens,  and  they  all  died  shortly  after  from  the  efl'ects 
of  the  poison.     This  is  interesting,  showing  that  the  phy- 
siological action  of  the   poison   is  unchanged  by  being 
digested  by  the  creature  ;  and  further,  that  as  the  Calabar 
bean  acts  throgh  the  spinal  cord,  it  is  inert  as  a  poison  on 
those  creatures  whose  nervous  system  cannot  be  considered 
as  homologous  to  a  spinal  cord.     By  the  use  of  this  and 
other  poisons,  many  interesting  observations  might  be  made 
on  animals,  tending  to  assist  in  the  discovery  of  homologies 
and  analogies.  ^         i 
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Plants  in  Flower  at  the  Botanic  Oarden. 


V.  List  of  Plants  in  Flower  in  the  Open  Air  at  the  Royal  Botanic 
Garden.     By  Mr  M*Nab. 


Sjmplocarpus  foetidus,  . 
Scilla  bi folia  c«rulea,  . 
Muscari  botrjoides, 
Soilla  bifolia  major, 
Narcisdus  miniraus, 

pamilus,    .     . 
Erjthronium  Dens-eanis, 
Scilla  sibirica,     .     .     . 
Draba  aizoides,   .     .     . 
Scilla  bifolia  alba,    .     . 
Daphne  Mezereum, .     . 
Puschkinia  scilloides,    . 
Sisyrinchium  grandiflorum 
Corjdalis  nobilis,     .     . 
Scilla  bifolia  rubra, 
Narcissus  odorus,     .     . 
Primula  nivalis,        .     . 
Corjdalis  tubcrosa,  .     . 
Narcissus  Pseudo-Narcissus, 
Corjdalis  bulbosa,    .     . 

solida,      .     . 
Narcissus  moscbatus, 
Omitbogalum  exscapum, 
Fritillaria  imperialis,    . 
Hjoscyamus  phjsaloides, 

Soopolia,  . 
Iris  reticulata,     .     .     . 
Ornitbogalum  montanum, 
Pulsatilla  vemalis,  .     . 
Hyoscjamus  orientalis, 
Anemone  nemorosa, 
Carex  montana,  .     .     . 
Narcissus  Jonquilla, 


album 


Ribes  sanguineum, 


Anemone  ranunculoides, 
Pulmonaria  virginica.  . 
Sanguinaria  canadensis, 
Scilla  italica,  .  .  . 
Saxifraga  virginiensis, . 
Adonis  vemalis,       .     . 
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Thureday,   Vlth   May   1864. — Professor  Balfoub,    Presi- 
dent, in  the  Chair. 

The  following  Donations  to  the  Library  were  laid  on  the 
table : — 

Proceedings  of  the  Royal  Society  of  Edinburgh,  1863-64. — 
From  the  Society. 

Proceedings  of  the  Royal  Horticultural  Society  of  London , 
vol.  iv.  No.  7. — From  the  Society. 

The  following  Donations  to  the  Museum  at  the  Botanic 
Garden  were  noticed : — 

From  Mr  Saleebey. — Cone  of  cedar,  walnuts,  raisins,  and  Indian 
com. — From  Mount  Lebanon. 

From  Messrs  Carstairs. — Fruit  of  Luffa,  &c. 

From  Mr  S.  C  Mackenzie. — Leaves  of  Neem  tree  {Melia  Aza~ 
dirachta)y  used  at  Calcutta  for  preserving  books  from  insects. 

From  Mr  William  J.  M'Kay,  jun. — Model  in  wax  of  Ompha' 
lode$  vema. 

From  Mrs  Dr  Miller.— Pod  of  Cathartocarpus  Fistula,  and 
fibres  from  the  west  coast  of  Africa. 

The  following  Communications  were  read  : — 


I.  Notice  of  Botanical  Excursions  in  Autumn  1863.     By 
Professor  Balfour. 

Professor  Balfour  gave  an  account  of  an  excursioii  to 
Clova  with  a  party  of  eighteen  in  August  1863,  and  enu- 
merated the  chief  plants  gathered,  illustrating  the  commu- 
nication by  specimens  both  in  a  living  and  a  dried  state. 
He  also  gave  an  account  of  excursions  last  autumn  to  Ben 
Lawers,  Meal  Ghyrdy,  Stobinnain,  Stuckachrone,  and  Ben 
Voirlich,  and  noticed  the  principal  plants  collected.  On 
Stobinnain  he  found  Draba  rupestris  in  considerable  abun- 
dance. 
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II.  Notice  of  the  Principal  Plants  growing  in  the  Botanic 
Garden^  Brisbane^  Queensland.  Communicated  by  Mr 
John  Sadler. 

The  Brisbane  Botanic  Garden  seems  to  be  gradually 
growing  in  usefulness,  beauty,  and  size,  under  the  able  su- 
perintendence of  Mr  Walter  Hill,  who  at  one  time  was 
connected  with  the  Edinburgh  Botanic  Garden.  It  is 
somewhat  smaller  than  the  gardens  of  Sydney  and  Mel- 
bourne ;  but  as  regards  beauty  and  variety,  it  seems  to  be 
equal  to  either.  Its  situation  is  on  the  banks  of  the  Bris- 
bane, which  flows  along  its  eastern  boundary,  and  there  is 
a  fine  green  sloping  bank  from  the  principal  promenade  to 
the  water's  edge,  which  is  shaded  by  large  bunya  trees 
{Arav^aria  BidtviUii), 

Nearly  at  the  extreme  southern  end  of  the  gardens  are 
some  fine  varieties  of  the  orange  tree,  all  of  which  are 
thriving  well.  There  are  also  some  healthy-looking  mango 
plants  at  present  (October)  in  fine  flower,  which  give  pro- 
mise of  producing  abundance  of  fruit.  Immediately  ad- 
jacent to  the  residence  of  the  director  are  some  magnificent 
creeping  plants ;  one  of  the  most  beautiful  of  which  at 
present  in  flower  is  the  Bougainvilloea  spectabilis  ;  others 
equally  beautiful  are  the  Thunhergia  laurifolia  and  Har- 
rissiif  both  in  flower.  Adjacent  to  a  bed  of  Azalea  is  a 
collection  of  Camellias,  and  near  them  is  a  very  fine  spe- 
cimen of  Arbuttis  Unedo,  or  strawberry  tree  of  Ireland, 
which  appears  to  thrive  equally  well  amidst  the  tropical 
plants  by  which  it  is  surrounded  in  the  Botanical  Garden 
as  in  its  native  soil.  Another  very  magnificent  plant  is  the 
Franciscea^  a  native  of  Brazil,  the  flower  of  which  varies  in 
colour  from  white  to  lilac,  and  emits  a  powerful  and  de- 
licious perfume.  It  is  interesting  to  observe  the  English 
oak  and  holly,  and  the  banana,  fig,  and  olive,  all  growing 
in  the  same  plot,  not  far  from  a  clump  of  majestic  bamboos 
which  fringe  the  miniature  lake  near  the  centre  of  the 
garden.  China  is  represented  in  camellias,  the  magnolia, 
and  the  rice  paper  plant.  An  extensive  rosary  exists  in 
this  garden.  We  also  meet  with  the  logwood  tree,  the 
jaca,  the  teak,  the  tamarind,  and  the  cinnamon. 

Not  only  has  the  garden  been  made  attractive  as  a  place 
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of  summer  resort  for  visitors,  but  the  director  has  had  an 
eye  to  the  advaucement  of  the  more  material  interests  of 
the  colony,  by  making  repeated  and  successful  experiments 
in  the  way  of  growing  the  sugar  cane,  the  coffee  plant,  the 
tea  plant,  tobacco,  ginger,  Cinchona  Calisaya^  the  cotton, 
the  Paraguay  tea  tree,  and  many  other  useful  plants. 

With  i-egard  to  the  cultivation  of  the  sugar  cane,  we  are 
informed  by  Mr  Hill  that  it  thrives  well,  and  the  result  of 
his  experiment  shows  that  the  amount  of  profit  to  be  de- 
rived from  its  cultivation  and  manufacture  is  calculated  to 
exceed  that  of  any  other  production  of  the  colony. 

The  experiment  with  the  coffee  plant  has  been  equally 
successful.  It  was  originally  raised  from  seed  obtained 
from  Captain  Wickham's  grounds  at  Newstead,  and  was 
planted  some  five  years  ago.  The  plant  is  at  present 
(October)  in  full  bearing,  and  the  berry  is  fine  and  well- 
flavoured.  The  plant  has  been  inspected  at  various  times 
by  experienced  coffee  planters  of  Ceylon,  all  of  whom  agree 
in  asserting  that  it  flourishes  well.  In  Ceylon,  two  pounds 
and  a  half  weight  from  one  plant  is  reckoned  a  very  fair 
average  yield,  but  it  is  expected  that  the  one  plant  growing 
on  the  eastern  side  of  the  director's  house  will  yield  from 
seven  to  nine  pounds. 

There  are  two  plantations  of  the  Tea,  consisting  of  several 
hundred  plants,  one  looking  towards  the  east,  and  the  other 
with  a  western  aspect.  The  plant  thrives  well  in  both 
situations. 

One  of  the  newest  and  most  important  plants  experi- 
mented on  is  the  Cinchona  Caliaaya,  The  plant  was  intro- 
duced in  the  early  part  of  1862,  and  it  seems  to  take  kindly 
to  the  soil,  and  is  increasing  in  size  and  value. 

From  repeated  experiments,  Mr  Hill  is  decidedly  of 
opinion  that  the  cultivation  of  cotton  is  more  likely  to  prove 
remunerative  should  the  seed  be  put  in  annually,  the 
necessary  amount  of  labour  being  less  than  by  the  plan 
generally  adopted,  and  the  yield  much  greater.  The 
tobacco  plant  also  succeeds,  and,  properly  cultivated,  cannot 
fail  to  repay  the  amount  of  labour  and  capital  expended  on 
its  cultivation.  The  plants  in  the  Botanic  Garden  are  in 
splendid  condition,  and  thrive  well  without  more  attention 
being  bestowed  upon  them  than  merely  preventing  the  en- 
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croachment  of  weeds.  The  ginger  plant  has  been  suc- 
cessfully cultivated,  as  well  as  two  species  of  arrowroot. 
The  allspice  and  cinnamon  trees,  the  former  from  the  West 
Indies,  the  latter  from  Ceylon,  are  each  thriving  remarkably 
well.  The  planting  of  two  or  three  cinnamon  trees,  in  odd 
comers,  by  the  agriculturist  who  grows  produce  more  in 
demand,  would  doubtless  be  found  to  be  a  profitable  specu- 
lation. A  new  plantation  of  cinnamon  has  been  formed 
during  the  past  season,  the  whole  of  the  young  plants  in 
which  are  coming  on  well.  There  is  every  prospect  that 
in  a  very  short  time  a  fair  crop  of  this  much-prized  spice 
will  be  obtained,  and  will  be  of  value  more  than  sufficient 
to  repay  its  cost  of  cultivation.  There  are  many  other 
useful  plants,  such  as  the  indigo,  the  gamboge,  the  American 
sarsaparilla,  and  the  Paraguay  tea  tree,  which  have  been 
successfully  tried. 

We  must  call  attention  to  the  museum,  which  is  in  course 
of  formation  by  Mr  Hill.  The  largest  room  attached  to  his 
house  is  devoted  to  the  purpose,  and  is  fitted  with  glass 
cases  containing  polished  specimens  of  upwards  of  130 
different  woods  of  the  colony.  They  are,  in  fact,  duplicates 
of  those  procured  by  Mr  Hill  for  the  great  International 
Exhibition,  where  they  were  adjudged  to  be  superior  to  any 
collection  of  timber  sent  from  any  other  place,  and  a  very 
high  encomium  was  passed  upon  the  gentleman  to  whose 
untiring  efforts  its  collection  and  proper  preparation  was 
due.  Besides  the  specimens  of  wood,  there  are  different 
varieties  of  gum  extracted  from  trees  indigenous  to  the 
colony,  together  with  a  very  fine  specimen  of  that  valuable 
fibrous  plant,  the  Stda  retusa,  and  other  objects  of  interest. 
Attached  to  the  museum  is  a  botanical  library,  open  to 
visitors,  containing  something  like  a  hundred  and  fifty 
volumes  of  valuable  botanical  works. 


III.  A  letter  was  read  from  Mr  J.  M*Kay,  dated  Madras, 
28th  January  1864,  to  Mr  M*Nab,  in  which  he  gave  an 
account  of  his  journey  from  Southampton  to  Madras.  He 
referred  particularly  to  the  flora  of  Ceylon,  and  gave  a  brief 
account  of  his  ascent  of  the  Dodabetta  peak  on  14th  January 
1864. 
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IV.  Notice  of  the  First  Horticultural  Show  at  Peiermaritz- 
burg,  Natal    By  Mr  G.  M.  Lowe. 

V.  Notice  of  a  New  Variety  of  Athyrium  Filioc-fijemina. 
By  Mr  John  Sadler, 

In  February  1863,  while  at  Alloa,  I  obtained  from  Mr 
Dawson  and  Mr  Paterson,  dried  fronds  of  a  singularly 
beautiful  variety  Athyrium  Filix-foemina,  a  living  plant  of 
which  I  now  exhibit.  I  was  informed  that  it  had  been 
collected  in  1862  by  a  young  gentleman,  Mr  James  Cosh, 
in  a  wild  stat«  by  a  roadside  in  Stirlingshire,  near  Loch 
Lomond. 

In  the  spring  of  last  year  I  sowed  a  few  of  the  spores,  some 
of  which  germinated,  and  are  now  mostly  thriving  young 
plants,  but  as  yet  showing  no  marked  symptoms  of  their 
parent's  peculiarity.  As  I  could  find  no  description  in 
Moore's  "  British  Ferns"  answering  to  my  plant,  I  trans- 
mitted the  fronds  to  that  gentleman,  when  he  wrote  me  as 
follows : — "  The  variety  of  Filix-foemina  is  quite  new,  so  far 
as  I  know,  and  is  a  very  beautiful  one.  As  a  queen 
amongst  lady  ferns  it  would  well  bear  to  be  called  Victories!' 
Accordingly  it  is  published  under  this  name  in  Mr  Fraser's 
List  of  British  Ferns  and  their  Varieties,  recently  issued. 

The  fronds  are  from  10  to  18  inches  in  length,  and 
crested  at  the  apex.  The  pinnse  are  also  crested,  and,  in- 
stead of  being  single  as  in  all  the  other  varieties,  they  leave 
the  rachis  in  pairs,  and  at  such  an  angle,  that  each  alter- 
nate pair  overlaps  the  other  so  as  to  give  a  beautiful 
plaited  appearance  to  the  whole  fronds. 


VI.  Notice  of  Additions  to  the  Cryptogamic  Flora  of 
Edinburgh.     By  Mr  J.  Sadler. 

Tortula  abides,  B.  et  S. — Queen's  Park,  January  1864. 
Mr  John  Brown. 

Orimmia  orbicularis,  variety. — Queen's  Park,  January 
1864.     Mr  John  Brown. 

Specimens  of  this  moss,  which  I  received  from  Mr  Bronw, 
were    transmitted    to   Mr    Wilson,    who    writes,- -**  The 
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Grimmia  from  the  Queen's  Park  is  certainly  not  O,  ptdvi- 
nata.  I  believe  it  to  be  a  form  of  G,  orbicularis.  It  may 
be  an  intermediate  species  not  yet  designated.  The  moss 
differs  from  the  normal  state  of  G.  orbicularis,  in  the  ob- 
long (not  orbicular)  capsule,  and  more  opaque  peristome, 
the  teeth  of  which  are  scarcely  at  all  cribrose — operculum 
somewhat  rostellate.  In  other  respects  it  does  not  sensibly 
differ  from  true  G,  orbicularis,  and  I  believe  I  have 
specimens  of  that  species  from  a  wall  top  near  Conway, 
with  the  peristome  equally  abnormal,  and  the  capsule 
more  globular,  thus  connecting  your  moss  with  G.  orbuyur- 
laris. 

"At  Conway  Castle,  G,  pulvinata,  var.  j8  obtma,  is  found, 
but  this  quite  distinct  from  yours  in  the  operculum,  which 
has  a  deep  red  border,  and  in  the  pale  sunken  groove  sur- 
rounding the  base  of  the  peristome  where  the  large  annulus 
is  lodged,  during  the  attachment  of  operculum." 

Jungermannia  hyalina,  Lyell ;  Hawthornden.  J.  ripa- 
ria,  Tayl. ;  RosHn,  Fife.  J.  cordifolia,  Hook. ;  Pentland 
Hills,  West  Lomond,  Fife.  J,  julacea,  Lightf. ;  Lomonds, 
Ochils.  J,  setiformisy  Ehrh. ;  Pentland  Hills,  rare,  Dr 
Carrington.  J.  curvifolia,  Dicks. ;  Ochils.  J.  minuta, 
Crantz ;  Pentlands.  J.  furcata,  L.,  7  ceruginosa,  Hook,  ; 
Pentlands,  Hawthornden. 


VII.  Notice  of  the  present  condition  of  the  plants  which 
flowered  in  the  Boyal  Botanic  Garden  in  December  1863. 
By  Mr  M'Nab,  Curator. 

The  high  temperature  experienced  during  the  months  of 
November  and  December  caused  many  of  the  spring  flower- 
ing plants  to  be  in  advance  of  previous  years.  Had  the 
spring  of  1864  gone  on  as  mildly,  little  or  no  injury  to 
vegetation  would  have  been  sustained.  The  long  black 
frosts  experienced  during  January  and  February,  however, 
seriously  damaged  the  health  and  flowering  of  some  of  the 
early  excited  plants.  From  the  1st  to  the  15th  January 
the  thermometer  during  the  night  never  rose  above  the 
freezing  point.  On  the  morning  of  the  10th  it  stood  at  11° 
Fahr.     During  February,  with  the  exception  of  the  14th, 
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15tb,  16th,  and  29th,  it  fell  below  the  freezing  point  every 
night — the  lowest  being  on  the  24th,  when  it  reached  14° 

The  foUovnng  is  a  list  of  the  spring  flowering  plants 
noticed  as  being  in  bloom  during  December  1863,  with 
remarks  on  their  after  condition : — Eranthia  hyemalis^ 
HepaUca  triloba^  Viola  odorata,  Cydonia  japonica,  Poten- 
tilla  Fragariastrurriy  Dondia  Epipactis,  Erica  herbaoea, 
Ckntiana  acaulis.  Primula  elatior,  Primula  veris,  P. 
vulgaris,  Oalanthus  nivalis,  Muscari  raceinosvm,  Knappia 
agrostidea.  On  the  above  fourteen  species,  no  difference 
was  observable  when  the  general  flowering  period  came 
round.  By  being  long  retarded,  and  not  subjected  to  after 
spring  frosts,  the  general  blooming  of  each  species  was 
fully  above  the  average. 

HeUeborus  abschasictis,  B.  olympicus,  H.  purpurascens. — 
The  chief  flowering  period  of  these  plants  was  over  before 
the  severe  black  spring  frost  set  in.  The  flowering  stems 
show  little  or  no  symptoms  of  producing  seeds,  proving 
that  the  excited  flower  stems  had  been  injured  when 
passing  out  of  bloom. 

Aubrietia  grandiflora. — Many  of  the  plants  were  killed, 
particularly  those  divided  during  the  months  of  September 
and  October. 

Orobus  cyaneus,  0.  vemt^, — All  the  early  flowering 
shoots  were  totally  destroyed ;  this,  however,  did  not  affect 
the  general  blooming  during  April  and  May. 

Doronicum  caucasicum, — All  the  shoots  which  flowered 
early  were  destroyed.  The  general  flowering  was  not 
affected. 

Petasites  fragrans. — All  the  flowering  buds,  and  those  in 
various  stages  of  development,  were  wholly  destroyed,  so 
much  so,  that  no  after  flowering  was  produced.  The  leaves 
were  not  affected. 

Petasites  nivea. — All  the  buds  expanded  during  De- 
cember were  injured.  Numerous  other  heads  were  after- 
wards produced,  and  all  were  fully  matured. 

Rhododendron  atrovirens, — Although  all  the  plants  were 
tolerably  full  of  bloom  during  December,  the  general 
flowering  in  March  was  scanty  in  proportion. 

Rhododendron  Nobleanum. — Buds  of  all  the  very  early 
Nobleanum  hybrids  were  destroyed  during  the  frosts  of 
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February,  unless  the  buds  happened  to  be  in  a  position  pro- 
tected by  the  leaves. 

Phlox  vema, — All  the  early  flowering  shoots  were 
destroyed.  New  flower  stems  were  afterwards  produced  in 
abundance,  but  did  not  bloom  before  the  3d  of  May. 

Anchvsa  sempervirens. — All  the  soft  early  flowering 
shoots  were  totally  destroyed. 

Omphalodes  vema. — The  general  spring  flowering  was 
late,  and  the  blooms  much  below  the  average. 

Symphytum  caticasicum,  8.  tauricum, — All  the  early 
flowering  shoots,  about  twelve  inches  in  height,  were 
entirely  killed.  They  were  soon  succeeded  by  others, 
which  flowered  abundantly,  although  several  weeks  later 
than  usual. 

Primula  denticulata, — Every  plant  had  the  flower-stems 
from  2  to  3  inches  in  height,  having  numerous  blooms 
expanded  on  each.  The  frost  destroyed  all  the  stems,  which 
ultimately  rotted  the  crown  of  the  plants.  Most  of  the 
plants  were  divided  early  in  October.  Nearly  the  entire 
stock  has  been  destroyed. 

Corylua  AveUana, — Most  of  the  catkins  suddenly  became 
brown,  being  at  the  time  in  full  flower. 

Sisyrinchium  grandijlorum, — The  general  flowering  of 
the  purple  variety  was  very  much  decreased,  not  showing 
one-half  the  bloom  of  previous  years;  while  the  white 
variety,  which  did  not  show  any  symptoms  of  blooming  be- 
fore the  end  of  March,  flowered  abundantly, 

Mr  M*Nab  submitted  the  following  list  of  palms  at  pre- 
sent in  flower  and  fruit  in  the  Eoyal  Botanic  Garden,  Edin- 
burgh, May  1864 : — Sahal  umlracuU/era,  Euterpe  mxyoiana^ 
Livistona  chinensis,  Astrocaryum  Ayrii,  Phoenix  sylvestris, 
Oeonoma  mvUiJlora^  Chamceropa  Palmetto^  C.  Fortuni^  C, 
humilis,  G.  humilis  var.  arhorescens^  Sea/orthia  elegans; 
ChaTOoedorea  Hartwegii^  G,  gracilis^  Harina  caryotoideSj 
Ghamcerops  cuhenaia,  Astrocaryum  Mexicanum. 

Professor  Archer  exhibited  several  interesting  Materia 
Medica  specimens  from  the  Industrial  Museum. 

Mr  J.  Sadler  exhibited  living  plants  of  Gardamine  pra- 
tensis,  double  flowering  variety.  The  plants  had  been  grown 
from  buds  formed  at  the  base  of  leaflets,  and  had  their 
flowers  completely  double.     In  several  instances  the  axis 
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was  not  ouly  prolonged  beyond  the  first  flower,  and  pro- 
duced a  second,  but  frequently  continued  to  grow,  and  give 
rise  to  a  bud  at  its  extremity,  which  ultimately  became 
developed  into  an  independent  jJlaiit. 

Professor  Balfour  exhibited  a  set  of  dried  leaves  taken 
from  an  ivy  tree,  presenting  a  great  variety  of  different 
forms ;  also  a  series  of  dried  leaves  exhibiting  autumnal 
tints  of  various  shades. 

Dr  Lowe,  Balgreen,  exhibited  specimens  of  Narcissus 
Pseudo-narcissus  with  double  white  flowers. 

Messrs  Lawson  and  Son  presented  cones  of  Junipervs 
OxycedruSj  J.  drupaceay  and  J.  attica. 

Dr  Greville  sent  specimens  of  Frica  herbacea,  with  white 
and  pink  flowers  on  the  same  plant. 


9th  June  1864. — Professor  Balfour,  President,  in  the  Chair. 

The  following  Donations  to  the  Library  were  laid  on  the 
table : — 

ProceediDgs  of  the  Rojal  Horticultural  Society,  Vol.  IV.,  No. 
8. — From  the  Society. 

An  Enumeration  of  the  Species  of  Acanthacese,  from  the  con- 
tinent of  Africa  and  the  adjacent  islands,  by  Thomas  Anderson, 
M.D. — From  the  author. 

Flora  of  Behar  and  the  Mountain  Parasnath,  with  a  list  of 
species  collected  by  Messrs  Hooker,  Edgeworth,  Thomson,  and 
Anderson,  by  Thomas  Anderson,  M.D. — From  the  author. 

Verhandlungen  des  Naturhistorischen  Vereines  der  Preussis- 
chen  Bheinlande  und  Westphalens,  1863. — From  the  Society. 

Norges  Flora  af  M.  N.  Bljtt,  part  1. — From  the  University  of 
Ghristiania. 

Det  Kongelige  norske  Frederiks  Universitets  Stiftelse  frem- 
stillet  i  anledning  af  dets  Halvhundrcdaarsfest,  af  M.  J.  Monrad. 
— From  the  Boyal  University  of  Ghristiania. 

Norste  Plantenovne,  af  F.  Aafen. — From  the  Same. 

Supplementer  tU  Dovres  Flora,  af  F.  Hoch. — From  the  Same. 

The  following  Donations  to  the  Museum  at  the  Botanic 
Garden  were  noticed : — 

From  Mr  John  Thomson. — Specimens  of  the  Jew's  Ear  Fungus 
(Exidia  Auricula  Judo), 
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From  Peter  White,  Esq.,  surgeon,  Midcalder.  Dissections  of 
five  genera  of  plants  (framed). 

From  Dr  M'Rae. — Oranges  said  to  be  the  produce  of  trees  grafted 
on  the  laurel,  at  Teneriffe. 

The  following  Communications  were  read  : — 

I.  Recent  Bot<inical  Intelligence,     By  Professor  Balfour. 

He  first  noticed  the  experiments  of  M.  Gris  and  M.  Dali- 
mier  in  regard  to  the  vessels  of  plants.  The  former  showed 
that  glucose  was  present  in  the  vessels,  and  the  latter  that 
in  their  perfect  state  the  spiral  vessels  contained  air.  M. 
Cloez  and  M.  Gratiolet  found  that  the  gas  exhaled  from 
aquatic  plants  exposed  to  light  in  ordinary  water  slightly 
impregnated  with  carbonic  acid,  contains,  besides  oxygen, 
a  notable  quantity  of  nitrogen.  M.  Cloez  also  states  that 
the  coloured  parts  of  plants  do  not  decompose  carbonic  acid. 

M.  Belhomme  finds  that  in  dicotyledons  pollen  grains  may 
preserve  their  fertilising  property  from  a  period  varying  from 
one  to  three  years,  and  monocotyledons  even  to  six  years. 

Dr  Asa  Gray  is  satisfied  that  the  two  genera  Astragalus 
and  Phaca  must  be  united,  and  that  the  genus  Phaca 
must  be  merged  in  Astragalus.  It  is  in  the  botany  of 
America  that  the  distinction  between  Phaca  and  Astragalus 
is  most  pressing,  and  where  the  data  for  the  answer  are 
most  largely  to  be  found.  While  extra-tropical  Asia  is  the 
focus  of  true  Astragalus,  that  of  Phaca  is  in  America,  mainly 
in  North  America,  with  an  extension  along  the  Andes  into 
South  America.  While  the  flora  of  the  Eussian  empire 
enumerates  168  species  of  Astragalus  (of  which  more  than 
nine-tenths  are  bilocellate  or  nearly  so),  and  only  six  species 
of  Phaca,  Dr  Gray  recognises  in  a  paper  read  to  the 
American  Academy  of  Arts  and  Sciences,  sixty-six  species 
of  the  Phaca  series,  and  fifty-two  of  Astragalus  proper. 
Moreover,  rather  less  than  half  of  the  latter  are  completely 
bilocellate  by  a  dorsal  septum,  and  at  least  half-a-dozen  of 
diflferent  groups  have  beerw  or  might  be  referred  to  Phaca. 
Dr  Asa  Gray  concludes,  that  Phaca  must  be  merged  in 
Astragalus,  and  that,  since  in,  perhaps,  the  majority  of 
PhacBB,  there  is  no  intrusion  nor  peculiar  tumidity  of  the 
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seminiferous  suture,  the  subtribe  Astragalese  of  De  CandoUe 
lias  no  valid  foundation,  so  that  Astragalus  is  merely  a 
genus  of  the  Galege». 

In  a  paper  on  the  variability  of  the  pear  by  M.  Decaisne, 
given  in  the  "  Annales  des  Sciences  Naturelles,"  the  author 
maintains  that  there  is  no  evidence  of  the  degeneration  of 
our  fruit  trees  in  consequence  of  the  continual  propagation 
by  grafting.  The  facts  stated  by  those  who  contend  for 
degeneration  may  be  explained  in  various  ways— such  as 
climates  or  soils  unsuited  for  the  particular  wants  of  the 
varieties,  bad  culture  or  improper  grafting.  Our  ancient 
pears,. so  justly  esteemed  for  a  century  or  two,  are  still  the 
same  as  they  were  at  first.  The  Crassane,  Saint  Germain, 
»  Doyenne,  Ohaumontel,  Bon-Chretien,  Ac,  have  lost  none  of 
their  qualities.  If  they  are  neglected,  it  is  only  because 
cultivators  are  looking  after  novelties.  M.  Decaisne  also 
maintains  that  it  is  not  true  that  the  seeds  of  good  varieties 
of  fruit  when  sown  in  ordinary  soil,  have  a  tendency  to  go 
back  to  a  wild  state  and  produce  crab -fruit. 

From  a  paper  by  A.  J.  Malmoren,  translated  in  Seemann's 
Journal  of  Botany,  it  appears  that  the  Phanerogamic  Flora 
of  Spitzbergen  contains  95  species  of  plants. 

Professor  Balfour  also  called  attention  to  papers  by  M. 
Leo  Lesquereux  and  Professor  Dawson,  on  the  fossil  plants 
of  the  coal  formation,  and  the  Devonian  epoch  of  North 
America. 

II.   Remarks  regarding  the  use  of  the  Betel-nut.     By 
Professor  Archer. 

Professor  Archer  described  the  manner  in  which  the  betel- 
nut  is  prepared  and  used  in  the  East,  as  a  masticatory, 
illustrating  his  remarks  by  a  series  of  preparations  from  the 
Industrial  Museum.  The  betel-nut  is  the  produce  oiAreca 
CatechUy  a  palm  of  considerable  size.  It  is  estimated  that 
upwards  of  fifty  millions  of  the  human  race  chew  the  nut. 

III.  Notice  of  New  Station  for  Gorallorhiza  innata  near 
Edinburgh,    Communicated  by  Professor  Balfour. 

CoraUorkiza  innata  has  of  late  years  disappeared  from 
several  places  around  Edinburgh  from  drainage,  but  recently 
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it  has  been  discovered  by  Mr  E.  V.  Sandilands  in  consider- 
able quantity  in  boggy  ground  on  the  north-western  side 
of  the  west  Dalmahoy  Hill.  Specimens  were  shown  in  a 
living  state.  Professor  Balfour  also  remarked  that  notwith- 
standing the  numerous  botanists  who  collected  plants  in 
Scotland,  there  were  very  few,  if  any  instances  of  stations 
being  destroyed  by  them.  The  injury  caused  had  been 
chiefly  by  those  who  collected  plants  (especially  ferns)  for 
sale.  Many  of  these  collectors  came  from  England,  where 
the  mania  for  ferns  was  excessive.  He  maintained  that 
the  recent  remarks  made  as  to  the  destructive  propensities 
of  Scotch  botanists  were  erroneous,  and  must  have  been 
written  by  some  one  who  knew  nothing  of  the  facts  of  the 
case. 

IV.  Letter  from  Mr  William  Bell,  Saharunpore,  dated  Vlth 
March  1864.     Communicated  by  Professor  Balfour. 

I  delayed  answering  your  last  letter  until  the  seed  col- 
lectors had  returned  from  the  hills,  expecting  that  they 
would  bring  some  seeds  of  Gentians  and  other  plants  which 
I  had  previously  observed,  but  they  are  such  a  lazy  apa- 
thetic sort  of  people,  that  unless  a  thing  comes  to  hand 
readily  they  take  no  trouble  in  gathering  it.  Enclosed  are 
a  few  seeds  of  Acacia  Catechu  and  of  a  Barleria.  The  wood 
of  the  Acacia  is  of  a  deep  brown  colour,  close-grained,  hard, 
and  very  heavy.  The  leaves  of  the  Barleria  are  held  in 
high  repute  amongst  the  native  doctors  for  their  efficacy  in 
intermittent  fever.  They  have  a  bitter  taste.  The  crypto- 
gamic  flora  of  this  district  is  very  scanty — about  half-a- 
dozen  ferns,  the  same  number  of  mosses,  two  Marchantias, 
one  Parmelia,  and  two  Lecideas. 

A  letter  was  read  from  Mr  A.  Denham,  Agri-Horticul- 
tural Society's  Garden,  Madras,  in  which  he  states  that  there 
are  eight  acres  devoted  to  the  cultivation  of  the  difierent 
kinds  of  cotton,  and  that  he  is  hybridising  them  with  a 
native  variety,  so  as  to  produce  plants  likely  to  yield  good 
cotton  in  India. 

Robert  Trail,  Esq.,  Aberlady,  sent  living  specimens  of 
Erica  vagans,  var.  mnltifora,  gathered  by  him  on  a  hill  near 
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Ardrishaig,  Argyllshire,  in  October  1861.  Mr  Trail  con- 
siders the  plants  as  truly  native.  He  picked  several  speci- 
mens and  has  cultivated  them  since. 

Mr  John  Sadler  exhibited  specimens  of  Glyphomitrium 
Daviesii,  which  had  been  collected  by  Mr  D.  Black  at  Ardtun, 
Mull,  and  transmitted  to  him  by  Mr  Walter  Gait,  Glasgow. 

Mr  J.  Cross,  gardener  to  Lady  Ashburton,  sent  fresh 
cuttings  of  an  upright  form  of  Juniper,  allied  to  the 
Swedish,  which  grows  abundantly  on  the  Downs,  near  the 
Grange,  Alresford,  Hampshire. 

Mr  A.  Robertson,  Ballydruin  Gardens,  sent  dried  speci- 
mens of  Lastrea  Fcenisecii,  accompanied  with  notes  of  an 
excursion  he  had  made  in  the  beginning  of  May  to  Drumbo 
Glen,  Go.  Down. 

Mr  P.  Robertson  exhibited  a  plant  of  Thuiopais  borealia 
in  fruit. 

Mr  M*Nab  placed  on  the  table  several  interesting  alpine 
plants,  including  Fragaria  lucida^  from  the  Himalayas  ;  he 
also  exhibited  a  flower  of  Cereua  grandijkrus,  night  flower- 
ing Cereus,  wfiich  had  been  immersed  in  water  for  five  days, 
and  still  remained  in  an  expanded  state. 

Mr  F.  B.  W.  White  exhibited  specimens  ofAsperula  tau- 
rinay  collected  near  Corstorphine  Hill  in  a  naturalised  state. 

Mr  G.  W.  R.  Hay  noticed  specimens  of  Cardamine  pra- 
tenaisy  producing  as  many  as  four  flowers  on  the  same  axis, 
separated  from  each  other  by  extensions  of  the  internodes, 
so  as  to  appear  like  a  series  of  coloured  verticillat-e  leaves 
at  different  heights  on  the  peduncle. 


Thursday,  14^A  July  1864. — Professor  Balfour  in  the 
Chair. 

The  following  gentlemen  were  elected  Members  of  the 
Society : — 

1.  Resident  FeUows. 
Thomas  Caiens,  M.D.,  F.R.C.S.E. 
Rev.  R.  CoLViN. 

2.  Foreign  Member, 

Baron  (\e  Castbllo  db  Paiva,  M.D.,  Paris,  Professor  of  Botany  to  the 
Polytechnic  Academy  of  Oporto,  Lisbon. 
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The  following  Donations  to  the  Library  were  laid  on  the 
table  :— 

Proceedings  of  the  Linnean  Society,  Vol.  VII.,  No.  28 ;  Vol. 
VIII.,  No.  29.— From  the  Society. 

Transactions  of  the  Tyneside  Naturalists'  Field  Club,  Vol.  VI., 
Part  II. — From  the  Club. 

Transactions  and  Proceedings  of  the  Dumfriesshire  and  Gal- 
loway Natural  History  and  Antiquarian  Society,  1864. — From 
the  Society. 

On  Literary  and  Scientific  Studies  in  connection  with  Medicine , 
by  Professor  Balfour. — From  the  Author. 

Proceedings  of  the  Royal  Horticultural  Society,  Vol.  IV.,  Nos, 
9,  10. — From  the  Society. 

Memorias  da  Academia  Real  das  Sciencias  de  Lisboa,  New 
Series,  Tome  III.,  Part  1. — From  the  Royal  Academy  of  Sciences, 
Lisbon. 

The  following  Donations  to  the  Museum  at  the  Botanic 
Garden  were  noticed  : — 

From  Mr  J.  B.  Davies — Large  models  of  Cruciferous  Embryos, 
prepared  by  himself. 

From  Miss  Hope — Large  drawing  of  LUium  giganUum,  exe- 
cuted by  Mrs  M*Lean,  from  a  plant  that  flowered  at  Comely 
Bank  in  1852. 

From  Mr  Gorrie — Fruit  of  Rubus  spectahilis. 

From  Mr  Dallas — Fasciated  stem  of  Wallflower. 

From  Dr  Seller — Seed  vessels  of  Mesembtyanthemum  Tripolium, 

There  has  also  been  added  to  the  museum  a  table  made  from 
the  wood  of  an  Araucaria,  which  was  killed  by  frost  in  the  Botanic 
Garden  in  1860. 

The  following  Donations  to  the  Herbarium  were  an- 
nounced : — 

From  Mr  Bamston — Collection  of  Canadian  Plants. 

From  Mr  Naylor — Specimens  of  G-oodyera  repens  and  Primula 
farinosa  from  the  neighbourhood  of  Edinburgh. 

From  Mr  Charles  Howie — Specimens  of  Bryum,  Duvalii  from 
Ben  Wyvis. 

The  following  Communications  were  read  : — 
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1.  Account  of  the  Zambesi  District^  in  South  Africa,  taith  a 
Notice  of  its  Vegetable  and  other  Products.  By  Dr  John 
Kirk,  late  of  the  Livingstone  Expedition. 

Introductory  to  a  few  remarks  on  the  chief  vegetable 
products  of  East  Tropical  Africa,  I  may  point  out  the 
leading  geographical  features  of  the  regions  recently  ex- 
plored. The  Zambesi  is  the  only  river  south  of  the  equa- 
tor of  any  great  size  on  that  coast,  and  in  its  hydrographic 
basin  most  of  our  time  was  spent.  At  its  mouth  is  a 
vast  alluvial  delta  extending  sixty  miles  inland  with  ninety 
miles  of  sea  face.  This  is  flat  or  gently  undulating 
land  covered  with  grass  vegetation  ;  trees,  singly  or  in 
clumps,  break  here  and  there  the  monotonous  landscape. 
Such  genera  as  Ficus,  Combretum,  and  Acacia  are  frequent. 
Borassus  among  palms,  where  it  occurs,  forms  a  marked 
feature,  with  its  tall  cylindrical  stem  bulged  in  the  middle. 
These  plains  consist  of  horizontal  beds  of  clay,  sand,  and 
vegetable  matter.  In  the  older  clay  beds  are  fossil  bones 
of  existing  species  of  animals,  with  indications  that  at  the 
time  of  their  deposition,  a  race  of  men  existed  whose  habits 
corresponded  with  those  of  the  negro.  The  seaboard  pre- 
sents a  dark  band  of  forest  lining  its  creeks.  Ehizophoras, 
Barringtonias,  Heritiera,  Sonneratia,  and  Pandanus,  en- 
twined with  LeguminoscB  and  Convolvulaceae  are  here  pre- 
valent. The  delta  land  abounds  in  antelopes  and  larger 
camivora ;  its  rivers  and  creeks  are  the  haunts  of  hippo- 
potami and  crocodiles,  besides  containing  many  species  of 
fish.  The  Zambesi  opens  to  the  ocean  by  four  mouths,  of 
which  two  only  are  navigable.  In  the  delta  it  is  a  wide 
stream  from  one  to  two  miles  across  ;  but  this  at  the  dry 
season  is  full  of  sandbanks  and  shallows  ;  to  vessels  of  very 
light  draught,  however,  it  is  navigable.  Further  up  on 
either  side  of  the  wide  valley  are  ridges  of  calcareous  con- 
glomerate, representing  the  Eocene  formations  of  Mozam- 
bique. These  are  the  only  marine  tertiary  formations  yet 
found  in  East  Tropical  Africa,  their  absence  from  the  in- 
terior being  a  strong  proof  of  the  great  antiquity  of  the 
continent.  Further  on  we  come  to  sandstone  overlying 
coal.     This  is  the  most  widely  spread  rock  formation  of  the 
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region,  and  extends  far  inland.  The  coast  ranges  of 
mountains  consist  of  altered  sandstone  and  a  central  axis 
of  syenite.  At  about  300  miles  from  the  coast,  navigation 
is  completely  stopped  by  rapids,  where  the  Zambesi  passes 
through  a  range  of  mountains,  and  where  for  sixty  miles  it 
is  confined  to  a  rocky  bed  ;  but  beyond  it  is  again  navi- 
gable to  canoes  within  forty  miles  of  the  Victoria  Falls. 
Above  the  delta,  the  Zambesi  banks  are  well  wooded,  and 
the  finest  trees  are  good  for  timber — suitable  for  orna- 
mental work  and  shipbuilding  purposes.  Coal  is  abundant, 
and  the  veins  conveniently  placed  ;  the  best,  however,  are 
above  the  rapids,  and  therefore  cut  off  from  the  coast. 
Being  unable  to  take  the  vessel  above  the  rapids,  our 
original  intention  of  entering  in  that  direction  was  aban- 
doned, although  on  foot  a  rapid  march  was  made  along  the 
Zambesi  to  above  the  Victoria  Falls.  Our  attention  was 
next  directed  to  the  Shire,  a  tributary  stream  joining  the 
Zambesi  100  miles  from  the  coast,  and  therefore  easy  of 
access.  Of  this  we  could  obtain  no  information  among  the 
Portuguese,  who  did  not  ascend  it,  and  reported  the  natives 
as  great  robbers  and  dangerous.  The  common  idea  was, 
that  at  several  days'  voyage  up  it  became  lost  in  a  marsh 
among  mud  and  water- weeds.  We  had  before  observed  the 
difference  in  the  colour  of  its  water  at  the  confluence,  for 
while  the  Zambesi  was  muddy,  it  remained  clear.  Con- 
trary to  the  Portuguese  report,  it  proved  a  fine  stream, 
narrow  at  places,  but  deeper  than  the  Zambesi,  and  free  of 
the  sandbanks  which  render  that  river  so  troublesome. 
Having  passed  by  water  for  100  miles  up  a  rich  valley, 
bounded  on  either  side  by  mountains,  our  further  progress 
was  stopped  by  rocks ;  on  foot  we  followed  the  river 
through  a  rough  country  for  fifty  miles,  meeting  it  again 
smooth  and  navigable,  in  a  rich  open  plain  1600  feet  above 
the  sea  level.  To  the  east,  a  high  table-land  divided  the 
upper  valley  from  Lake  Shirma,  which  we  next  discovered. 
This  lake  is  about  sixty  miles  in  length,  and  lies  between 
mountains  having  no  known  river  coming  out ;  it  is  of 
little  importance.  The  navigable  part  of  the  Shire  above 
the  rapids  is  sixty  miles  in  extent,  where  it  opens  to  the 
Nyassa  Lake  without  obstruction.  Of  this  lake  it  is  the 
out-going  river.     This  inland  sea,  confounded  with  others 
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further  north,  has  long  been  reported  to  exist,  but  had 
never  before  been  visited  by  Europeans.  On  a  subsequent 
occasion,  carrying  one  of  the  ship's  boats  over  land  past  the 
rapids,  and  launching  it  on  the  calm  river  beyond,  we 
navigated  this  inland  sea  for  200  miles  due  north,  when, 
without  reaching  the  northern  end,  we  were  forced  to  re- 
turn, native  wars  having  there  swept  off  the  population 
entirely,  and  rendered  it  impossible  to  obtain  food  for  our 
land  party.  Believing,  as  we  do,  that  a  few  days  further 
would  have  sufficed  to  determine  the  other  extremity,  to  be 
forced  thus  to  turn  was  peculiarly  annoying.  An  inland 
sea,  however,  had  been  demonstrated  existing  in  the  centre 
of  Africa,  separated  by  only  fifty  miles'  land  journey  from 
Europe,  for  the  boat  we  took  up  had  been  built  in  England, 
and  had  reached  the  lake  with  that  very  limited  amount  of 
portage  only.  A  large  part  of  the  slave  and  ivory  trade  of 
Zanzibar  and  Mozambique  crosses  this  lake,  the  caravans 
being  ferried  where  its  width  is  narrowed  to  fifteen  or 
twenty  miles.  On  it  the  Arabs  had  built  a  small  vessel, 
which  they  employed  chiefly  in  the  slave  trade.  Its  waters 
are  blue  and  clear,  and  off  the  headlands  no  bottom  was 
found  at  115  fathoms.  Mountains  everywhere  surround  it ; 
on  the  west  the  slopes  of  the  Central  African  plateau.  At 
the  north  they  form  steep  rocky  precipices,  but  further 
down  recede,  leaving  wide  plains  and  long  sandy  beaches, 
or  running  into  the  water  as  bold  headlands.  The  shores 
are  densely  peopled,  unless  at  the  north,  where  the  Zulus 
have  swept  off  the  natives.  Those  on  the  lake  obtain  most 
of  their  food  from  its  waters,  fishing  with  large  nets.  As 
usual,  in  the  line  of  slave  trade  they  are  treacherous,  yet 
cowardly.  On  more  than  one  occasion  we  were  robbed 
while  asleep,  and  but  for  our  arms  would  have  been 
attacked.  A  German  traveller,  who  reached  its  eastern 
shore  shortly  after  our  first  discovery  of  it,  fell  a  victim  in 
their  hands.  The  present  trade  with  the  interior  of  Africa 
is  carried  on  with  the  coast  by  a  long  land  jouniey  through 
dangerous  and  extortionate  tribes  to  the  shores  of  the  lake. 
Prices  are  so  raised,  that  without  the  slave  trade,  which 
supplies  porters,  it  is  very  doubtful  if  the  ivory  trade  would 
pay.  By  following  the  river  system  now  described,  all  this 
would  be  changed,  and  the  interior  at  once  brought  within 
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easy  access  of  the  coast.  Unfortunately,  the  Portuguese 
hold  1000  miles  of  sea  coast,  including  the  entrance  of  the 
Zambesi,  and  while  they  allow  no  foreign  "vessel  to  enter, 
carry  on  no  trade  themselves.  Used  as  a  convict  settlement 
by  a  country  in  which  capital  punishment  is  unknown, 
governed  by  men  ill  paid,  or  not  paid  at  all,  the  natural 
consequences  are  the  perpetuation  of  the  slave  trade  among 
both  officers  and  merchants,  and  the  ruin  of  the  interior  by 
the  wars  among  native  tribes  to  obtain  captives.  The 
raiserj'  caused  by  the  slave  trade  is  not  to  be  judged  of  by 
the  slaves  who  are  exported.  Probably  five  are  killed  for 
every  one  who  reaches  the  coast ;  great  districts  depopu- 
lated ;  distrust  and  want  of  security  created.  Beyond  the 
immediate  vicinity  of  their  few  settlements,  the  Portuguese 
have  no  influence,  and  dare  not  go  above  twenty  miles  in- 
land from  the  capital.  The  good  laws  made  by  Lisbon 
statesmen  are  unknown  in  the  Mozambique.  While  this 
state  of  matters  continues,  the  interior  cannot  progress,  and 
slaving  vnll  never  be  stopped  until  the  negro  becomes  of 
some  use  in  his  own  country.  This  he  never  can  be  under 
the  existing  treaties.  For  to  the  sultan  of  Zanzibar  we 
allow  the  privilege  of  slaving  within  certain  waters  ;  to  the 
Portuguese  we  guarantee  the  remainder  in  a  less  direct  but 
equally  successful  manner.  There  is  no  danger  of  the  negro 
becoming  an  extinct  race  like  the  American  Indian.  Euro- 
peans may  rule  the  country,  but  will  never  colonise  it.  The 
climate  is  a  barrier,  and  the  healthy  lands  of  the  interior 
are  too  far  off  to  give  much  hope  from  them  for  a  long  time 
to  come.  Cotton  is  the  most  important  of  the  vegetable 
products  of  Africa  ;  it  has  been  long  in  cultivation  among 
the  natives,  and  it  is  found  in  all  parts  within  the  tropics. 
Three  distinct  kinds  are  found,  which,  as  far  as  this  region 
is  concerned,  are  distinct  species,  although,  when  studied 
over  a  wider  field,  it  becomes  difficult  to  divide  them  into 
definite  species,  the  one  being  then  found  to  pass  into  the 
other.  The  three  sorts  are,  Oossypium  herbaceum,  O,  bar- 
badense^  and  O.  pemvianum.  The  first  yields  a  short  staple 
adhering  firmly  to  the  seed  ;  it  is  the  worst  of  all,  is  of  a 
woolly,  harsh  nature,  and  seems  to  be  the  oldest  in  cultiva- 
tion,  being  found  mostly  in  the  regions  furthest  from  the 
lines  of  trade.     The  second,  G,  barbadense,  has  fine  long 
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staple,  and  is  known  by  its  seeds  being  free  from  each  other, 
and   the  cotton  separating  readily  from  the  seed.     It  is 
grown  on  the  lower  Zambesi  and  south  end  of  the  Nyassa 
Lake.    Gossypium  peruvianum  is  a  large  bash  or  small  tree, 
yields  excellent  long  staple  cotton,  and  has  the  seeds  co- 
hering in  masses.     It  is  grown  in  the  centre  of  the  conti- 
nent and  on  the  Eovuma  Kiver ;  also  on  the  western  shores 
of  the  Nyassa  Lake.     In  the  mountains  only  are  these 
plants  annuals  ;  in  all  the  warm  valleys  they  form  peren- 
nial shrubs,  yielding  more  than  one  crop  every  year.     No 
better  seed  is  required,  the  quality  now  cultivated  being 
that  most  needed  by  our  merchants.     With  its  cultivation 
the  natives  are  well  acquainted.     Both  the  soil  and  climate 
of  tropical  Africa  are  suited  to  the  crop,  for  cotton  is  a  sun 
plant,  enduring  great  drought  at  the  season  of  ripening  its 
seed.     The  manufacture  in  all  its  stages  is  carried  on  by 
the  same  individual.     Having  gathered  the  crop,  it  is  next 
picked  from  the  seed,  carded  by  means  of  a  bow,  and  drawn 
into  thread  by  hand,  a  spindle  being  used  to  twist  it.     The 
loom  is  a  simple  arrangement.     The  threads  passed  over 
two  bamboos  kept  apart  by  four  upright  sticks,  have  the 
cross  threads  drawn  through  by  a  shuttle  in  length  equal- 
ing the  width  of  the  cloth ;  each  thread  driven  up  by  a 
flat  piece  of  hard  wood.     Thus,  cloths  weighing  51bs.  are 
formed  10  feet  long  by  5  feet  in   width ;   but  the  time 
needed  for  the  operation  is  very  great.    Universal  as  is  the 
cotton  plant,  and  excellent  as  we  find  -its  quality,   more 
security  is  needed  before  the  native  will  find  it  advan- 
tageous to  cultivate  it  on  a  large  scale.     Shut  out  from 
civilisation  by  the  exclusive  claims  of  the  Portuguese,  this 
never  can  occur ;  for  while  they  do  not  enter  into  such 
branches  of  commerce  themselves,  they  encourage  the  slave 
trade,  which  is  the  root  of  all  the  misery  now  prevalent. 
The  growth  of  cotton  has  this  advantage  over  all  others, 
excepting  oil  seeds,  that  it  needs  little  supervision  of  Euro- 
peans ;    agents  to  purchase  it,  if  once  grown  in  quantity, 
and  security  to  the  native,  being  all  that  is  required.     Oil 
seeds  rank  next  in  importance  ;  and  for  ground  nut  and 
sesamum,  both  in  great  demand,  the  soil  is  well  adapted. 
Both  are  cultivated   and  thrive  well.     Other  wild  seeds 
yield  oils  of  value,  but  only  second  in  importance  to  the 
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former.  Among  these  are  the  Trichilia,  a  handsome  tree 
widely  distributed  over  the  continent.  Castor-oil  is  abun- 
dant, and  small  quantities  of  oil  are  extracted  from  the 
Cucumis  and  Sterculia.  Among  fibres,  that  of  the  Lo^ 
phostylia  pallida  is  the  chief ;  it  furnishes  what  is  made 
into  fishing-nets.  Another,  the  produce  of  an  Ectadium  of 
the  Apocynaceous  group,  is  equal  in  value.  These  are  esti- 
mated as  superior  to  flax,  and  might  be  had  in  large 
quantity.  The  Sanseviera  yields  another  kind  of  fibre 
suitable  for  rope-making,  and  is  also  abundant.  Of  dyes, 
the  Orchella  of  the  coast  is  exported  in  small  quantity,  and 
might  be  procured  in  much  larger,  and  a  yellow  dyewood 
might  be  had.  It  is  the  produce  of  a  species  of  Cudranea, 
near  to  the  Maclurea  which  yields  fustic,  with  which  it 
agrees  in  physical  as  well  as  botanical  characters.  India- 
rubber  may  be  gathered  from  a  climbing  shrub  abundant  in 
the  low  countries ;  the  plant  is  near  to  that  yielding  the 
caoutchouc  of  Madagascar ;  but  nothing  has  yet  been  done 
to  develop  these  branches  of  industry.  The  riches  of  the 
country  are  not  those  of  the  vegetable  kingdom  alone. 
Iron  ore,  malachite,  and  coal,  are  all  abundant  in  the  Zam- 
besi hydrographic  basin,  and  will  one  day  become  of  use  to 
the  world.  I  have  brought  a  few  examples  illustrative  of 
the  arts  among  the  people  beyond  the  influence  of  Euro- 
peans. Their  arms  show  what  amount  of  development 
they  have  attained  in  iron  manufacture.  The  cotton  il- 
lustrates the  making  of  cloth  among  them  in  all  its  stages. 
Dr  Kirk  then  exhibited  a  large  assortment  of  articles  of 
native  manufacture,  such  as  weapons,  tobacco,  cotton, 
cloths,  &c.,  several  of  which  he  presented  to  the  museum. 
He  also  exhibited  a  native  loom. 

II.  Notice  of  Botanical  Excursions  in  the  neighbourhood  of 
Edinburgh.     By  Professor  Balfour. 

Professor  Balfour  gave  an  account  of  excursions  which 
he  had  made  with  pupils  this  summer  to  Alloa,  Hawick, 
Tynningham,  Newburgh,  Dumfries,  and  Carlaverock  Castle, 
and  noticed  the  chief  plants  which  had  been  collected. 

In  the  excursion  to  Alloa  and  Menstrie  Glen,  the  follow- 
ing are  some  of  the  plants  picked  by  the  party : — Corallo- 
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rhiza  innata,  Loms-hill ;  HymenophyUum  Wilsoni,  Menstrie 
Glen  ;  ViUarsia  nymphceoides,  loch  at  Airthrie  ;  Corydalis 
claviculata^  Lychnis  viscaria^  Omithopua  perpusiMus^  Sedum 
anglicum^  S.  reflexum,  Airthrie  ;  Lactuca  virosa^  and  Atro- 
pa  Belladonna. 

At  Hawick,  Cavers,  and  Hassendean,  the  party  was  ac- 
companied by  Mr  J.  A.  Murray,  who  acted  as  guide,  and 
they  collected  the  following  plants : — AquHegia  vulgaris, 
Corydalis  daviculata^  Geranium  pyrenaicum^  Euonymus 
europceus,  Sedum  viUosum,  Sempervitmm  tectorum,  Silaus 
pratensis^  Peucedanum  Ostruthium,  Lonicera  Capri/olium^ 
Valeriana  ddoica,  Cardutis  heterophyllus,  Polemondum  cceru- 
leum^  Anchusa  sempervirens,  Melampyrum  sylvaticum,  Ve- 
ronica polita.  Polygonum  Bistorta,  Neottia  Nidus-avis^ 
Habenaria  viridis^  EjHpactis  lati/olia.  On  Minto  Crags — 
Asplenium  germanicum^  A.  septentrionaie,  and  Lychnis 
viscaria. 

At  Linton  and  Tynninghame  were  gathered — Fumaria 
micranth/x,  Sinapis  alba,  Tri/olium  hybridum,  PotentiUa 
reptanSy  Sempervivum  tectorum,  Lonicera  Caprifolium^  Cyno- 
glossum  officinale^  Solfinum  Duicamara^  Antirrhinum  majus, 
Linaria  Cymbalaria,  Lamium  intermedium,  BaUota  foetida, 
Salicomia  herbacexi,  Hippophae  rhamnoides,  Humulus  Lu- 
pidus,  Listera  ovata,  Neottia  Nidus-avis,  Omithogalum  um- 
beUatum,  Scirpus  maritimus,  and  Ophioghssum  vulgaium 
near  St  Baldred's  Castle. 

At  Newburgh,  Lindores,  Mare's  Crag,  and  Lochmill,  were 
picked — Ranunculus  Flammula,  B.  aquatilis,  B.  circinatus, 
Typha  lati/olia,  Sparganium  simplex,  8,  ramosum,  Nuphar 
lutea,  LittoreUa  lacustris,  Scirpus  lacustris,  and  Olyceria 
aquatica,  in  Lindores  Loch.  On  Mare's  Crag — PotentiUa 
argentea,  Dianthus  deltoides,  Oeranium  columhinum,  O.  luci- 
dum,  0.  sanguineum,  Omithopus  perpusiUtis,  Sagina  suim- 
lata,  and  Malva  moschata.  At  Denmiln,  Verbascum  Lych- 
nitis.  At  Lochmill,  Nymphcea  alba,  Nuphar  lutea,  Poton 
mogeton  crispus,  P.  natans,  and  P',  heterophyUus  ;  Anthemis 
arvensis,  Polygonum  viviparum,  Epilobium  augustifolium, 
were  also  gathered. 

In  the  trip  to  Dumfries  and  Carlaverock  Castle,  by  the 
banks  of  the  Nith,  were  collected  the  following: — Ba- 
nunculus  sceleratus,  Berberis  vulgaris,  Iberis  amara,  Sagina 
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maritinia,  Hypericum  dubium^  Oenista  tinctorial  Carum 
verticiUatunij  (Enanthe  Lachenalii,  (E.  Jistulosa,  not  marked 
as  Scotch  by  Babington  ;  Haloscias  scoticum,  Senecio  eruci- 
folius,  Centaurea  montana,  Thrincia  hirta,  Jasione  montana, 
Ligtcstrum  vulgare,  Erythrcea  Centaureum,  E.  littoralis,  Con- 
volvulus  sepium^  Solanum  Dulcamara^  Mentha  sylvestris, 
fivelutina,  AnagdUis  arvensis,  A.  teneUa^  Sam/olus  Valerandi, 
AUium  vineale,  Juncus  maritimtcs,  Sdrpus  maritimus^  Blys- 
mus  rufuSf  Carex  vulpina,  C.  remota^  C,  extensa,  0,  distans, 
C,  Icsvigata,  Lepturus  incurvatus,  fi  JUi/ormis  (G-.  Cowan), 
Fontinalis  antipyretica. 

Professor  Balfour  also  stated  that  Mr  Claudio  L.  Serra 
had  found  abundance  of  Ooodyera  repens  in  fir  woods  at 
Dalmeny,  within  six  miles  of  Edinburgh.  Mr  Naylor 
exhibited  specimens  of  the  plant,  which  he  had  collected 
in  company  with  Mr  Serra.  This  discovery  extends  the 
southern  limit  of  the  plant  considerably. 

Mr  Howie  sent  specimens  of  Arctostaphylos  dlpina  from 
Ben  Wyvis. 

Mr  M*Nab  laid  on  the  table  flowering  branches  of  Lirio- 
dendron  iulipi/era  from  the  Botanic^  Garden.  He  also 
placed  on  the  table  a  series  of  British  ferns  and  their 
varieties  in  a  growing  state. 
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The  Botanical  Society  of  Edinburgh  is  prepared  to  make 
exchanges  of  plants  with  Foreign  Botanists.  Extra-Euro- 
pean species,  and  more  particularly  Ferns,  are  desirable. 

British  or  Foreign  species  will  be  given  in  exchange,  in 
accordance  with  the  wish  of  the  Contributor. 
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lO^A  November  1864. — Professor  Balfour,  President,  in 
the  Chair. 

The  following  Gentleman  was  elected  a  Fellow  of  the 
Society : — 

Mr  John  S.  Mxtib,  Leith. 

The  following  Donations  to  the  Museum  at  the  Botanic 
Garden  were  announced : — 

From  Dr  John  Kirk— Leaf  Tobacco  as  used  by  the  Indians  of 
ther  east  African  coast ;  Tobacco  cultivated  and  manufactured  by 
the  people  of  Lake  Nyassa ;  specimens  of  native  Cotton  ;  Bark 
Cloth ;  Wood  of  small  £uphorbiaceoas  tree,  called  '*  Mokunite'' 
by  the  natives;  Wood  of  Azalea  sp. ;  and  several  other  valuable 
woods  from  the  lake  districts  of  Zambesi. 

From  Dr  Dalzell — Bamboo  Seeds,  ripened  at  Bombay. 

From  a  Missionary  at  Old  Calabar — Box  of  seeds  of  various 
kinds  of  Mucuna  and  Bolichos,  &c 

From  Dr  Gilchrist  and  Dr  Grierson — Large  specimens  of 
Orobanehe  elatior,  from  the  neighbourhood  of  Dumfries. 

From  Dr  S.  C.  Mackenzie — Ebony  Clogs ;  model  of  Chinese 
Pleasure-Boat  made  of  grass  ;  Birds'  Nests  made  of  grass  leaves  ; 
also  various  Fruits — all  from  Calcutta. 

From  A.  Oswald  Brodie,  Esq. — Staff  made  from  stem  of  Tree 
Fern,  and  Pods  of  Entada  Furstetha  from  Ceylon. 

From  Robert  Menzies,  Esq. — Fruit  of  Nutmeg  and  Ivory  Palm, 
and  Cochineal  Insects,  from  the  West  Indies. 

From  Mr  James  Moir — ^Double  Mushroom. 

From  Mr  John  Allison — Specimen  of  prepared  China  Grass. 
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From  J.  Trevelyan,  Esq. — Onion  producing  buds  at  the  base  of 
the  bulb. 

From  M.  G.  Wheatley,  Esq — Specimens  of  two  Indian  Grasses. 

From  Professor  Balfour — ^Lepidodendron  and  Fruit  of  Quince.* 

From  Professor  Ghristison — Barks  of  Ochroma  Lagopusj  Paru 
Hum  elatumy  Lagetta  lintearia^  and  fibres  of  Boehmeria  nivea. 

From  Master  Andrew  Francis  Balfour — Oak  Galls  from  the 
neighbourhood  of  Stubbington,  Hants. 

From  Mr  A.  C.  Ohristie — Series  of  Vegetable  Bracts  mounted 
on  paper. 

The  .following  additions  to  the  University  Herbarium 
wer^  noticed : — 

From  the  Committee  of  the  British  Columbia  Botanical  Asso- 
ciation— Collection  of  Dried  Specimens  from  Vancouver's  Island, 
collected  by  Mr  Robert  Brown  in  1863. 

From  M.  Edelstan  Jardin — Parcel  of  Plants  from  Cherbourg. 

From  Old  Calabar — Parcel  of  Dried  Plants,  principally  ferns 
and  lycopods. 

From  Mr  William  Milne,  Old  Calabar,  per  Mr  W.  R.  M'Nab— 
Parcel  of  Dried  Plants. 

Collection  of  Plants  from  Valine  de  P^rouse,  Piedmont,  collected 
by  Dr  Edouard  Rostan. 

Set  of  British  Roses,  named  and  afranged  bv  Mr  J.  G.  Baker, 
Thirsk. 

The  President  delivered  the  following  Opening  Address: — 

In  entering  upon  the  twenty-ninth  session  of  the  Society, 
I  have  much  pleasure  in  congratulating  the  members  on 
its  continued  prosperity.  Uniting,  as  it  does,  advanced 
botanists  and  junior  students  of  science,  our  Society  has 
acted  most  beneficially  in  promoting  the  cause  of  botany  and 
in  diflTusing  a  taste  for  it.  The  social  footing  on  which  we 
meet  has  tended  in  no  small  degree  to  render  our  meetings 
useful  and  profitable.  The  volume  of  Transactions  which 
is  put  into  your  hands  this  evening  shows  that  good  work 
has  been  done  during  the  past  session,  t^apers  have  been 
read  on  structural,  physiological,  systematic,  economical, 
and  fossil  botany ;  accounts  have  been  given  of  botanical 
excursions  and  of  additions  to  the  flora  of  Edinburgh  ;  and 
records  have  been  kept  of  the  state  of  vegetation  in  the 
Botanic  Garden.  Extracts  have  also  been  read  from  cor- 
respondents in  various  parts  of  the  world,  more  especially 
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India,  Africa,  Canada,  Demerara,  and  Columbia.  Profiting 
by  the  advice  of  our  former  President  (Professor  Maclagan), 
some  of  the  junior  members  have  given  us  abstracts  of 
valuable  botanical  papers  published  in  foreign  journals. 

In  the  department  of  Structure  and  Morphology,  I  call 
attention  to  the  valuable  paper  by  Dr  Alexander  Dickson  on 
Diplostemonous  Flowers,  in  which  he  points  out  the  mode 
of  the  development  of  the  staminal  whorls  in  several  natural 
orders,  and  the  development  of  the  carpels  in  Mai vace».  The 
paper  is  illustrated  by  characteristic  diagrams,  and  its  value 
has  been  appreciated  by  Baillon,  who  has  translated  it  into 
French,  and  printed  it  in  the  periodical  of  which  he  is 
editor.  Mr  Jenner's  paper  on  the  Accessory  Organ  of 
Selaginella  is  also  one  of  interest.  Papers  on  Gymnosper- 
mous  Flowers  by  Eichler,  and  on  Stomata  by  Morren,  have 
been  translated,  and  thus  brought  under  the  notice  of  Scotch 
botanists. 

In  the  department  of  Physiology,  I  have  to  notice  a  prac- 
tical paper  on  the  fertilisation  of  Orchids  by  Dr  Rutherford, 
who  has  recently  graduated  at  this  University  ;  also  papers 
on  the  sexual  changes  in  the  inflorescence  of  Zea  Mays,  and 
on  the  sexuality  of  the  higher  Cryptogams  by  Mr  John 
Scott,  lately  foreman  at  the  Botanic  Garden,  and  who  has 
now  gone  to  India  under  the  auspices  of  Mr  Darwin.  His 
experiments  were  conducted  with  great  care  and  ability, 
and  some  of  his  papers  hav^  appeared  in  the  Proceedings  of 
the  Linnean  Society.  It  is  pleasing  to  find  a  gardener 
thus  raising  himself  in  science,  and  acquiring  reputation  for 
accuracy  of  observation  and  correctness  of  detail .  His  papers 
attracted  the  notice  of  Mr  Darwin,  who  was  thus  led  to 
encourage  him  in  his  researches,  as  well  as  to  advance  his 
prospects  in  life.  The  curious  researches  into  the  hybridity 
of  plants  by  Naudin  have  been  given  to  us  in  English  by 
Mr  Lowe,  a  zealous  botanical  student,  who  is  thus  following 
in  the  footsteps  of  his  uncle,  Dr  John  Lowe,  oae  of  our  dis- 
tinguished graduates. 

On  the  subject  of  Canadian  Ferns  and  Filicoid  Plants 
an  able  and  elaborate  paper  has  been  contributed  by  Dr 
George  Lawson,  Professor  of  Chemistry  in  Dalhousie  Col- 
lege, Halifax,  Nova  Scotia.  The  Doctor  was  long  connected 
with  the  Society  as  Assistant-Secretary,  and  he  has  never 
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forgotten  us.  Compelled  by  the  want  of  management  on 
the  part  of  the  University  of  Queen's  College,  Kingston, 
Canada,  to  resign  his  Professorship  there,  he  has,  I  hope, 
acquired  a  better  position  in  Nova  Scotia.  I  am  sure  that 
Kingston  has  lost  in  him  a  zealous  and  indefatigable  botanist 
who  was  well  fitted  to  convey  instruction  to  students.  I 
hope  that  his  successor,  Mr  R  Bell,  who  studied  here  last 
summer,  may  be  able  to  follow  in  his  footsteps. 

In  the  department  of  Economic  Botany  we  are  much  in- 
debted to  Professor  Archer  for  many  important  contributions. 
He  has  kindly  made  the  resources  of  the  Industrial  Museum 
(which  he  so  worthily  superintends)  available  for  our  instruc- 
tion. *  I  hope  that  ere  long  we  shall  see  the  results  of  his 
indefatigable  labours  in  the  splendid  museum  which  is  now 
hastening  to  completion.  The  cultivation  of  tea,  cinchona, 
and  cotton  is  attracting  much  attention  now-a-days.  Our 
Indian  possessions  are  well  fitted  for  the  production  of  these 
important  articles  ;  and  the  reports  of  Dr  Thomas  Anderson, 
Mr  Wm.  Jameson,  and  Dr  Alex.  Hunter  (all  former  Edin- 
burgh students)  have  been  most  satisfactory.  I  shall  have 
occasion  during  the  present  session  to  allude  still  further  to 
the  subject.  In  the  meantime,  I  may  state  that  I  have 
sent  to  India  from  our  Botanic  Garden  within  the  last  few 
years,  chiefly  for  the  cultivation  of  cinchona,  tea,  and 
cotton,  five  or  six  gardeners  brought  up  under  the  direction 
of  Mr  M*Nab,  the  able  superintendent  of  the  Botanic  Gar- 
den. These  men  are  doing  credit  to  our  Garden  as  a  school 
of  horticulture  as  well  as  of  botany.  We  have  had  the 
pleasure  of  welcoming  back  our  friend  Dr  Kirk,  who  accom- 
panied Livingstone  in  his  explorations,  and  who  has  given 
us  an  excellent  account  of  the  products  of  the  Zambesi  and 
of  Southern  Africa.  He  is  one  of  our  graduates  who  has 
done  credit  to  our  school.  As  regards  the  localities  of  plants 
we  may  record  the  additions  made  to  our  Flora  in  the  find- 
ing of  Goodyera  repens  at  Dalraeny  by  Mr  Claudio  L. 
Serra.  It  is  remarkable  that  a  Portuguese  student  should 
thus  discover  a  new  plant  in  a  district  which  has  been  so  well 
examined  by  Scotch  botanists.  A  similar  remark  may  be 
made  as  to  the  discovery  of  Asplenium  viride  near  Cramond, 
by  Mr  Carruthers,  of  which  a  notice  will  be  read  this  even- 
ing.    In  pl«tce  of  extirpating  plants,  as  some  of  our  Southern 
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friends  state,  we  seem  to  be  adding  to  our  flora  year  after 
year.  This  year  two  new  localities  have  been  found  for 
Corallorrhiza,  one  by  Dr  Dickson  and  the  other  by  Mr  Sandi- 
lands.  I  must  not  omit  to  mention  that  two  ladies,  Mrs  and 
Miss  Mlnroy,haye  contributed  notices  relative  to  the  mosses 
of  Perthshire. 

Fossil  Botany  has  also  occupied  a  share  of  our  attention, 
Saporta's  paper  on  the  Tertiary  Flora  of  France  has  been 
translated.  On  the  26th  of  March  a  special  meeting  of  the 
Society  was  held,  at  which  we  had  the  honour  to  receive 
H.R.H.  Prince  Alfred  as  an  honorary  member  of  the  So- 
ciety, and  on  that  occasion  I  was  privileged  to  give  a  resume 
of  what  had  been  done  in  the  way  of  advancing  our  know- 
ledge of  fossil  plants,  pay  remarks  being  illustrated  by  a 
series  of  excellent  drawings  from  the  pencils  of  Dr  Greville 
and  of  Mr  Neil  Stewart. 

During  the  past  year  ten  ordinary  members  have  been 
added  to  our  list,  and  o^e  foreign  member.  The  total 
number  of  ordinary  members  is  335  ;  of  honorary  members 
(British,  4 ;  foreign,  19),  23  ;  of  foreign  members,  81 ; 
of  life  members  (ladies),  11 ;  associates,  25 ;  making  a 
total  of  475.  I  have  to  record  the  loss  of  five  members  by 
death  during  the  past  year, — viz.,  William  Brown,  pay- 
master, R.N. ;  Rev.  Dr  John  Anderson,  Newburgh  ;  Adam 
Gib  Ellis,  W.S. ;  Dr  Robert  Dundas  Thomson ;  Professor 
Treviranus ;  and  Mr  James  Stratton. 

The  first  of  these,  William  Brown,  joined  the  Society  on 
9th  November  1843,  and  continued  to  take  a  warm  interest 
in  its  proceedings.  He  was  bom  about  1786,  at  Chirnside, 
in  Berwickshire,  and  died  at  24  Blacket  Place,  Newington, 
on  7th  May  1864.  He  entered  the  royal  navy  early  in  this 
century.  He  was  first  appointed  to  the  Owen  Glendower, 
then  on  the  stocks.  In  the  meantime,  he  served  for  a  year 
in  the  Texel,  74,  then  guardship  in  Leith  Roads.  In  the 
Owen  Glendower  he  was  three  years  in  the  East  Indies. 
He  afterwards  served  in  the  Chinese  seas.  Being  paymas- 
ter of  his  ship,  he  was  sent,  with  the  first  lieutenant,  on  a 
mission  to  the  Chinese  governor.  They  were  taken  for 
spies,  and  kept  in  prison  for  three  months,  and  were  finally 
released  under  threats  of  a  bombardment  of  the  town. 
Mr  Brown  was  nearly  poisoned  under  pretence  of  a  parting 
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cup.  His  brother  oflBcer  got  him  conveyed  with  difficulty 
in  an  insensible  state  to  the  boat  waiting  for  them.  Alter 
the  peace  of  1814  he  served  on  the  South  American  sta- 
tion, then  at  the  Cape,  and  lastly  in  the  Mediterranean, 
under  Admiral  Park.  He  served  in  the  Niger,  the  Corn- 
wallis,  the  Pique,  and  the  Queen,  and  was  a  great  favourite 
everywhere.  About  fifteen  years  ago,  Mr  Brown  retired  in 
bad  health  to  Edinburgh,  where  he  has  since  resided.     In 

1862  he  met  with  a  severe  accident,  being  thrown  down 
and  much  hurt  by  a  cart  at  Canonmills  Bridge.  He  was 
attended  by  his  friend  and  medical  adviser,  Dr  Seller. 
From  the  accident  he  recovered  remarkably.     In  autumn 

1863  he  had  a  threatening  of  an  apoplectic  kind,  which, 
however,  passed  away,  leaving  him  for  some  months  in  a 
weakened  state.  In  the  spring  of  1864  he  met  with  a 
second  accident,  from  which  he  was  recovering  when  he  had 
another  paralytic  seizure.  Under  this  he  gradually  sank, 
retaining  his  intelligence,  however,  to  the  last.  He  was  a 
genial  and  kind-hearted  man,  and  he  took  an  interest  in 
natural  science,  from  the  prosecution  of  which  he  derived 
much  pleasure  during  his  various  wanderings  over  the 
world. 

The  Kev.  John  Anderson,  D.D.,  minister  of  Newburgh, 
was  one  of  the  early  members  of  the  Wemerian  Society, 
and  when  that  Society  was  broken  up,  he  became  a  mem- 
ber of  the  Botanical  Society  on  9th  December  1858.  He 
was  bom  at  Newburgh  on  30th  October  1796.  His  father 
was  for  forty-two  years  one  of  the  magistrates  of  the  burgh. 
His  uncle,  the  Rev.  Dr  Stuart,  had  been  minister  of  New- 
burgh for  nearly  forty  years.  After  prosecuting  his  early 
studies  at  the  parish  school,  Mr  Anderson  entered  the  Uni- 
versity of  St  Andrews,  where  he  studied  for  seven  sessions. 
He  was  a  diligent  and  attentive  student,  and  distinguished 
himself  in  his  classes.  He  afterwards  prosecuted  his  theo- 
logical studies  in  Edinburgh,  and  was  licensed  as  a  preacher 
by  the  Presbytety  of  Cupar.  He  became  minister  of  Dun- 
barney  in  1821,  and  continued  there  till  1833,  when  he  was 
transferred  to  Newburgh.  Soon  afterwards  the  University  of 
St  Andrew^  conferred  on  him  the  degree  of  D.D.  On  August 
11,  1838,  he  became  a  member  of  the  Wemerian  Society. 
He  devoted  his  leisure  hours  to  the  prosecuting  of  literature 
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and  science,  and  he  seems  to  have  been  much  encouraged 
in  his  scientific  labours  by  the  Eev.  Dr  Fleming  of  Flisk. 
Geology  occupied  a  prominent  share  of  his  attention.  He 
did  much  to  illustrate  the  geology  of  Fifeshire,  and  for 
an  essay  on  this  subject  he  gained  the  gold  medal  of  the 
Highland  and  Agricultural  Society  in  1838.  He  published 
a  work  on  the  course  of  creation.  He  wrote  a  treatise 
on  Scottish  Geology,  in  a  work  on  the  History  of  Scot- 
land, which  was  published  in  Glasgow;  and  in  1859  he 
gave  forth  an  illustrated  work  on  Dura  Den,  containing  an 
account  of  the  fossil  fishes  of  that  locality.  He  contributed 
several  articles  on  geological  subjects  to  various  periodicals, 
and  at  the  meeting  of  the  British  Association  at  Aberdeen 
he  strongly  opposed  the  views  of  Lyell  and  others  relative 
to  the  remains  of  man.  Some  years  ago  he  had  a  paralytic 
attack,  from  which  he  never  recovered  completely.  He 
visited  the  southern  part  of  France  with  the  view  of  recruit- 
ing his  strength,  and  be  died  at  Nice  on  16th  March  1864, 
in  the  sixty-eighth  year  of  his  age. 

Adam  Gib  Ellis,  W.S.,  was  another  of  the  members  of 
the  Wemerian  Society  whoSe  names  were  added  to  our  list 
on  9th  December  1858.  He  was  bom  at  Edinburgh  on 
the  25th  March  1794.  He  was  educated  at  the  High  School 
and  the  University  of  Edinburgh,  and  passed  writer  to  the 
Signet  in  1817.  He  entered  the  Wemerian  Society  on  1st 
December  1821.  He  was  elected  treasurer  in  1825,  and  he 
continued  to  hold  that  office  until  the  Society  was  dissolved. 
On  the  death  of  Mr  Christopher  Douglas,  he  was  chosen 
Fiscal  of  the  Society  of  Writers  to  the  Signet.  He  was  also 
a  member  of  the  Koyal  Company  of  Archers.  The  Eev. 
Dr  Thomson,  in  a  letter  to  me,  says — "  Mr  Ellis  was  an 
enthusiastic  antiquarian,  and  has  left  behind  him  some  rare 
and  valuable  articles  of  antiquity,  which  should  find  their 
way  to  the  Museum.  Among  others.  Cardinal  Beaton's 
chair,  and  some  fine  specimens  of  tapestry,  said  to  have 
been  the  work  of  the  three  Marys.  He  was  a  man  of  sin- 
gular urbanity  and  good  feeling.  Up  to  the  period  of  his 
infirm  health  he  was  an  active  elder  in  the  Broughton 
Place  U.P.  Church.  He  visited  in  his  district  for  many 
hours  every  week,  and  took  a  conscientious  oversight  of 
the  people  committed  to  his  charge.    His  singularly  honour- 
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able  and  gentlemanly  spirit  made  him  a  sort  of  medium  of 
intercourse  between  tbe  different  religious  denominations, 
and  he  helped  to  smooth  down  in  more  quarters  than  one 
sectarian  asperities  and  jealousies."  He  acted  for  eighteen 
years  as  the  Secretary  of  the  Scottish  division  of  the  Evan- 
gelical Alliance.    He  died  on  13th  May  1864. 

Kobert  Dundas  Thomson  was  second  son  of  the  Eev. 
James  Thomson,  D.D.,  minister  of  Eccles,  Berwickshire. 
He  was  born  there  on  21st  September  1810.  His  early 
studies  were  prosecuted  at  the  grammar  school  of  Dunse, 
whence  he  proceeded  to  the  University  of  Edinburgh,  He 
went  through  the  curriculum  of  arts,  and  then  commenced 
the  study  of  medicine.  He  subsequently  prosecuted  che- 
mistry at  Glasgow  under  his  uncle,  Dr  Thomas  Thomson, 
the  Professor  of  that  sbience.  He  graduated  at  Glasgow  in 
1831,  and  after  a  voyage  to  India  and  China  in  one  of  the 
Company's  syps,  he  settled  in  London  as  a  physician.  He 
lectured  on  chemistry  in  the  Blenheim  Street  School  of 
Medicine,  and  he  assisted  Dr  Farr  in  editing  the  "  British 
Annals  of  Medicine.''  He  subsequently  undertook  the 
publication  of  the  **  Eecords  of  Science."  The  advancing 
age  of  his  uncle  in  Glasgow  called  for  an  assistant,  and  Dr 
E.  D.  Thomson  undertook  the  duties  of  the  ofiBce.  He  con- 
ducted the  Chemistry  Class  in  the  University  of  Glasgow 
for  many  years  with  great  success,  and  he  acquired  the  con- 
fidence and  esteem  of  the  manufacturing  body.  In  1852 
he  was  an  unsuccessful  candidate  for  the  Chair  of  Chemistry, 
which  then  became  vacant.  He  returned  to  London,  and 
became  Lecturer  on  Chemistry  in  St  Thomas'  Hospital.  In 
1855  he  was  elected  medical  officer  of  health  for  the  parish 
of  St  Marylebone,  an  office  for  which  he  was  well  fitted  by 
his  chemical,  medical,  and  local  knowledge.  He  did  much 
good  in  originating  and  promoting  sanitary  measures  in 
connection  with  water  supply,  drainage,  food,  and  hygiene. 
Under  the  pressure  of  his  laborious  duties  his  health  gave 
way,  and  notwithstanding  al^the  care  and  attention  of  kind 
friends,  he  gradually  sank,  and  died  on  17th  August  1564. 
He  was  an  able  chemist.  His  works,  entitled  "  School 
Chemistry"  and  '*  Cyclopaedia  of  Chemistry,"  are  of  standard 
value.  He  devoted  special  attention  to  chemistry  in  a 
physiological  point  of  view,  and  contributed  many  papers 
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of  high  value  on  sanitary  questions,  such  as  the  adultera- 
tion of  drugs,  the  chemistry  of  digestion  and  of  cholera,  the 
nutritive  value  of  different  kinds  of  food  for  cattle,  and  the 
supply  of  water.  He  was  a  zealous  meteorologist,  and  at 
the  time  of  his  death  he  was  President  of  the  Meteorologi- 
cal Society  of  London.  He  became  a  non-resident  Fellow 
of  the  Botanical  Society  on  9th  June  1836.  He  was  thus 
among  the  early  founders  of  the  Society.  In  1850  he  was 
elected  a  Fellow  of  the  Royal  Society  of  Edinburgh,  and 
on  1st  June  1864  he  became  an  F.R.S.  London.  He  was 
a  Fellow  of  the  Chemical  and  Medico-Chirurgical  Societies 
of  London,  and  of  the  Berwickshire  Naturalists'  Club,  which 
he  entered  on  22d  September  1831. 

Ludovic  Christian  Treviranus  was  bom  on  the  10th  Sep- 
tember 1779.  He  was  the  third  son  of  his  father,  who  had 
come  as  a  boy  to  Bremen.  The  family  is  said^to  have  be- 
longed to  Trier.  His  mother  was  Catherine  Margarethe 
Tallau  of  Bremen.  After  having  attended  the  schools  of 
his  native  town,  he  devoted  himself  to  the  study  of  medi- 
cine, first  at  Grottingen  and  afterwards  at  Jena,  where  he 
•received  his  degree  of  doctor  of  medicine.  Since  that  time, 
as  he  himself  said  sixty  years  later  (23d  October  1861), 
he  took  zealous  care  ne  vita  transeat  ceu  fumus  in  auras 
abit,  vel  in  Jluctus  spurna.  Engaged  in  medical  practice  in 
his  native  town,  he  was  in  1807  appointed  teacher  in  the 
Lyceum  there.  In  1812  he  was  called  to  Eoptock  as  Pro- 
fessor of  Botany,  as  successor  to  Link,  who  had  gone  to 
Breslau.  Afterwards  he  again  succeeded  Link  at  Breslau, 
when  the  latter  was  appointed  to  fill  the  place  of  Willdenow 
at  Berlin,  which  had  long  been  vacant.  In  1830,  however, 
when  private  circumstances  rendered  it  desirable  for  the 
Professor  of  Botany  in  Bonn  (C.  G.  Nees  von  Esenbeck),  to 
resign  his  appointment  in  that  university,  Treviranus  re- 
solved to  exchange  the  post  he  had  up  till  that  time  held, 
and  with  which  he  had  been  much  pleased,  for  that  in 
Bonn,  where  he  remained  until  his  death.  He  superintended 
the  Botanical  Garden  there,  but  he  met  with  such  interrup- 
tion to  his  work  in  connection  with  the  garden  that  he  re- 
signed the  charge  of  it. 

He  was  active  in  the  prosecution  of  science,  as  is  testified 
by  the  number  of  different  works  which  he  published,  either 
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as  independent  volumes,  or  as  contributions  to  the  transac- 
tions of  the  academies,  societies,  or  associations  of  which 
he  was  a  member.  He  also  wrote  papers  for  a  periodical 
which  was  conducted  by  him  along  with  his  elder  brother 
and  'J'iedemaun.  His  studies  were  especially  directed  to 
the  vital  relations  in  living  plants,  and  to  the  precise 
separation  of  plant-species.  Very  familiar  with  botanical 
literature,  and  following  it  in  all  directions,  he  took  pains 
with  his  library,  which  he  continually  strove  to  increase, 
as  well  for  the  enriching  of  his  own  knowledge  as  for  the 
critical  elucidation  of  difiBculties.  His  numerous  works 
testify  sufficiently  to  his  extensive  learning  and  compre- 
hensive knowledge. 

Willdenow  bestowed  his  name  upon  a  genus  of  Gesner- 
aoesB,  which,  however,  has  been  restored  to  the  genus 
Achimenes.  Professor  Treviranus  was  elected  a  Foreign 
Honorary  Fellow  of  the  Botanical  Society  on  9th  February 
1837. 

James  Stratton  was  an  Associate  of  the  Society.  He 
was  born  in  the  village  of  Spittalfield,  in  Perthshire,  in 
1819,  and  served  his  apprenticeship  in  the  garden  of  Sir 
J.  M.  Mackenzie  of  Delvine,  where  he  remained  for  three 
and  a  half  years.  He  was  afterwards  for  six  months  in  the 
nursery  of  Messrs  Dickson  and  TurnbuU  at  Perth,  one  and 
a  half  year  in  Murie  garden  near  Errol,  six  months  in  the 
Museum  of  Messrs  Lawson,  six  months  at  Invermay  with 
Major  Belshes,  and  nine  years  in  the  Edinburgh  Botanic 
Garden.  He  joined  in  some  of  the  botanical  excursions  to 
the  Highlands.  He  showed  himself  to  be  a  zealous  and 
indefatigable  collector,  and  possessed  a  good  knowledge  of 
plants  and  of  their  mode  of  cultivation.  He  was  appointed 
superintendent  of  the  Botanic  Garden  at  Cambridge,  a 
situation  which  he  filled  for  fourteen  years ;  and  he  died 
there  on  18th  August  1864. 

Edinburgh  has  long  been  famous  for  its  school  of  botany; 
and  I  believe  that  our  Society  was  the  first  of  the  kind 
instituted  in  Great  Britain.  In  1670  a  botanic  garden  was 
established  in  Edinburgh  under  the  name  of  the  Physic 
Garden, — a  name  which  is  still  retained  in  t]fe  locjJity 
where  it  existed.  In  1676  a  professorship  of  botany  was 
instituted,  and  James  Sutherland  was  appointed  V^ofessor. 
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At  that  time  the  collection  consisted  chiefly  of  medicinal 
plants,  and  the  professor,  besides  his  lectures,  gave  demon- 
strations on  the  plants  in  the  garden.  In  a  document  in  the 
possession  of  the  Eoyal  College  of  Surgeons,  Sutherland 
appeals  for  the  support  of  the  garden,  and  intimates  his 
willingness  to  give  instruction  in  medicinal  plants  to  the 
apprentices  of  Fellows  of  tlie  College,  and  to  others  who  are 
studying  the  articles  of  the  materia  medica  derived  from 
the  vegetable  kingdcfm. 

In  the  Surgeons'  Eecords,  11th  June  1695,  the  following 
entry  is  made : — 

'^  A  petition  was  presented  by  Mr  James  Sutherland, 
Professor  of  Botany  within  this  cittie,  in  which  he  states 
thdt  the  botanical  garden  is  in  excellent  order,  and  the 
plants  classed  into  various  tribes,  as  they  nearest  re- 
semble each  other  in  flower  and  seed,  so  that  nothing  is 
wanting  in  that  garden  to  make  the  study  of  botany  both 
pleasant  and .  easie,  all  being  chiefly  intended  for  the  in- 
struction of  apprentices  itnd  such  others,  and  therefore 
desyred  the  calling  would  take  the  said  garden  into  their 
protection  (seeing  what  was  done  was  for  the  great  advan- 
tage both  of  the  masters  and  of  all  those  under  their 
charge),  and  by  their  act  to  ordain  all  the  Apprentices  and 
servants,  and  others  that  have  libertie  of  their  shops,  imme- 
diately at  entry  to  their  service,  to  pay  a  guinee  or  twenty- 
three  shillings  sterling  to  him,  for  which  the  petitioner 
obliges  him  to  owne  all  the  masters  of  the  said  Incorpora- 
tion as  his  patrons,  and  to  attend  them  in  the  garden,  and 
demonstrate  the  plants  whensoever  they  have  inclination, 
and  besides  wait  upon  them  at  a  solemn  publick  herborizing 
in  the  feilds  four  severall  times  every  year,  and  to  teacli 
their  apprentices  and  servants,  and  all  concerned  in  their 
shops,  who  have  payed  their  money,  at  such  hours  every 
day  as  the  masters  shall  think  fitt  to  appoint,  from  their 
first  entry  to  their  service  as  long  as  the  petitioner  shall 
have  the  said  botanick  garden,  &c." 

The  petition,  on  the  above  conditions,  was  granted. 

In  his  catalogue  of  plants  of  the  Edinburgh  Garden, 
Sutherland  enumerates  many  species  used  in  medicine. 
The  science  of  botany  was  then  in  its  infancy,  and  little  was 
known  of  structure  and  physiology.    The  student  had  chiefly 
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to  stady  the  external  form  of  plants,  and  to  know  their  uses 
in  medicine.  One  of  the  Professors  who  succeeded  Suther- 
land (George  Preston)  exercised  his  calling  also  as  a  drug- 
gist in  Edinburgh.  Dr  John  Hope  gave  an  impetus  to  the 
study  of  botany  when  he  succeeded  to  the  chair.  He  was 
a  supporter  of  the  Linnean  system,  and  one  of  his  pupils, 
Sir  James  Edward  Smith,  afterwards  became  a  zealous  ad- 
vocate of  that  system,  and  published  many  works  in  wl^ich 
this  method  of  arrangement  was  followed.  Dr  Hope  appears 
to  have  encouraged  practical  botany  by  oflFering  a  prize  for 
the  best  herbarium  of  plants  gathered  within  a  limited  dis- 
trict round  Edinburgh;  and  in  1782  the  gold  medal  was 
gained  by  Sir  J.  E.  Smith.  Little,  however,  appears  to  have 
been  done  in  the  way  of  field-work  and  x)f  excursions  to 
diflferent  parts  of  the  country  with  pupils,  until  Dr  Eobert 
Graham  became  Professor  of  Botany  here.  During  a  con- 
siderable part  of  his  incumbency  he  made  two  or  three  ex- 
cursions during  the  summer  with  students  round  Edinburgh, 
and  thus  tended  to  promote  a  taste  for  practical  botany. 
In  1821  he  made  his  first  excursion  to  the  Highlands,  and 
in  it  he  was  accompanied  by  Mr  M*Nab.  He  was  joined 
also  by  Mr  Mylne  and  Mr  Drummond  of  Forfar.  In  1825 
he  took  an  excursion  to  Sutherlandshire  with  a  former  pupil, 
Dr  John  Home,  son  of  Dr  James  Home,  Professor  of  the 
Practice  of  Physic.  This  seems  to  have  led  to  extended 
excursions  with  pupils  of  the  botanical  class.*  In  1827  Dr 
Graham  organised  his  first  autumn  trip  with  the  class. 
What  he  had  seen  in  Sutherlandshire  encouraged  him  to 
visit  that  county  again,  and  he  accordingly  announced  to 
his  class  that  he  intended  to  make  that  county  the  scene  of 
his  herborization  in  the  month  of  August.  Being  a  pupil 
of  the  class  that  year,  I  put  ray  name  down.  The  party 
consisted  of  Dr  Graham  ;  his  brother.  Captain  Graham ;  Mr 
M'Nab,  the  superintendent  of  the  Garden  ;  Mr  Murray,  an 
Aberdeen  student  of  botany  (afterwards  authot  of^  Northern 
Flora)  ;  Mr  Samson,  son  of  a  nurseryman  at  Kilmarnock ; 
Mr  M*Lelland  from  Galloway:  Miguel  Marie  Lisboa,  a 
Portuguese  student  from  Rio  Janeiro ;  and  myself.  We 
started  by  steamboat  on  Friday^  3d  August,  for  Aberdeen 
and  Cromarty,  where  we  landed.  Then  we  proceeded  by 
Tain  and  Bonar-Bridge  to   Lairg,  Loch  Shin,  Ben   More, 
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Assynt,  Handa,  Scourie,  Laxford,  Eiconich,  Foinivan,  Dur- 
ness, Cape  Wrath,  EriboU,  Ben  Hope,  Tongue,  Kildonan, 
Clyne,  and  Brora.  The  excursion  lasted  for  about  five 
weeks.  In  these  days  there  were  no  roads  in  the  wild  dis- 
tricts of  Sutherland,  such  as  Eddrachillis.  Our  baggage  was 
conveyed  on  horses,  and  we  had  to  make  the  best  of  our  way 
through  trackless  moors.  Moreover  our  accommodation  was 
anything  but  good.  Small  sheilings  often  were  all  our 
shelter,  and  we  had  to  sleep  on  mud  floors  or  on  wooden 
chairs  or  tables.  We  gathered  the  usual  alpine  plants,  and 
among  others  Arctostaphylos  alpina,  Ltizula  arcuata^  Arahis 
petrcea,  Sibhaidia  procumbens;  and  on  Ben  Hope  we  picked 
Polypodium  alpestre,  which  we  supposed  at  that  time  to 
be  a  form  of  Asplenium  Filtx-fcemina,  Besides  these  I  also 
gathered  at  Durness  Ertophorum  alpinum.  At  the  time  I 
supposed  it  to  be  Scirpm  ccespitosus,  and  marked  it  as  such, 
and  it  is  only  recently  that  I  have  noticed  the  error.  It  is 
worth  while  looking  for  this  plant,  as  this  is  probably  the 
only  locality  for  it  in  Britain  since  the  draining  of  the  Loch 
of  Eestenet. 

In  1828  the  autumn  class  excursion  was  arranged  for 
Ben  Lawers.  The  party  consisted  of  Dr  Graham,  Captain 
Graham,  Mr  M'Nab,  and  Messrs  Edmeston,  Young,  Shapter, 
Omond,  Cumming,  Bain,  North,  and  myself.  We  visited 
Ben  Lawers  and  the  mountains  near  it,  including  Craig 
Chailleach,  Ben  y  Cruben,  &c.  We  gathered  all  the  rare 
alpine  plants  of  the  district,  including  Saxijraga  cemua^ 
Alsine  rubella^  Myosotis  cdpestrisy  Draba  rupestris^  and 
Woodaia  hyberborea.  One  station  for  the  last-mentioned 
plant  is  noticed  as  Craig  na  Vochan. 

In  1829  Dr  Graham  had  no  regular  excursion  with  his 
class,  but  some  of  his  pupils  visited  Blairgowrie  and  Craig- 
hall,  where  they  collected  Convaliaria  vertidUata^  Neottia 
nidus-avis^  and  then  proceeded  to  Clova. 

In  1830  hi  excursion  was  made  to  the  Braemar  district. 
The  party  consisted  of  twelve.  They  ascended  Ben  na 
Bourd,  Ben  na  Muc  Dhui,  and  Lochnagar,  and  visited  Glen 
Callater  and  Glen  Candlich.  Subsequently  they  walked  to 
Glen  Dole  and  Clova.  The  excursion  occupied  eleven  days. 
On  this  occasion  Carex  FaAZti  was  added  to  the  British  flora, 
having  been  gathered  by  Dr  Greville  and  myself  separately 
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in  Glen  Candlicb.  Polytrichum  septentrionale  was  found  in 
profusion  in  fructification.  Somfraga  ccespitosa  was  also 
gathered  by  Mr  M'Nab  on  Ben  na  Bourd,  being  the  first 
time  that  the  plant  had  been  picked  in  Scotland. 

In  1831  Clova  and  Braemar  were  again  visited  from  29th 
July  till  10th  August.  Astrcbgalus  alpinus  was  added  to  the 
British  flora,  having  been  discovered  by  Mr  Brand  on  high 
cliflfs  at  the  upper  part  of  Glen  Dole.  Dr  Martin  Barry  also 
found  Saxt/raga  ccespitosa  on  Ben  Avon,  on  the  west  side  of 
Slock  More,  chiefly  among  moss  on  disjointed  portions  of 
rock,  on  a  sheltered  spot  half-way  up  the  cliflf.  John  Mac- 
kenzie, gardener  at  Invercauld,  accompanied  Dr  Barry  as 
guide.     This  Saxifretge  has  not  been  found  since  that  time. 

In  1832  the  botanical  class  party  was  again  on  the  moun- 
tains of  Clova,  and  the  excursion  extended  to  Glen  Isla  and 
Glen  Callater.  Lychnis  alpina  W8is  gathered  this  year  on 
Little  Gilrannoch,  where  it  had  been  seen  by  Sir  John 
Ogilvy  on  30th  July.  Mulgedium  alpinum  was  seen  in 
several  stations  in  Glen  Dole  and  in  Canlochan.  Thlaspi 
(dpestre  was  foufid  for  the  first  time  iu  Scotland  in  Can- 
lochan. Malaxis  paludosa^  Carex  rarijlora,  Carexptdla^  and 
G.  aquatilis  were  seen  in  abundance  in  many  places. 
Carex  Vahlii  was  gathered  in  Glen  Fee,  and  C.  Grahami 
was  also  picked  in  that  glen  by  Dr  Wight.  Ajuga  alpina 
is  recorded  as  having  been  collected.  Oentiana  nivalis  was 
seen  in  profusion  in  Canlochan.  In  speaking  of  the  last- 
mentioned  plant  Dr  Graham  remarks  : — "  The  sparkling  of 
this  most  rare  and  lovely  little  gem  among  the  scanty 
mountain  herbage,  cured  me  of  hunger  and  thirst,  and 
made  me  forget  that  I  was  gathering  it  at  the  risk  of  my 
neck,  for  which  I  have  in  general  on  such  occasions  a  re- 
gard at  least  equal  to  its  value." 

This  autumn  Mr  Hewett  Cottrell  Watson  made  observa- 
tions on  the  height  at  which  Scottish  alpine  plants  grow, 
and  commenced  those  observations  which  resfflted  in  his 
able  prize  essay  given  in  to  the  Professor  of  Botany,  on  the 
geographical  distribution  of  British  plants,  and  which  ulti- 
mately led  to  his  valuable  publications,  which  are  standard 
works  on  the  botanical  geography  of  Britain. 

In  1833  Sutherlandshire  was  again  visited  with  a  large 
party,    which    proceeded    by   Invergorden,    Bonar-Bridge, 
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Oikel,  Inchuadamff,  Eylestrome,  Scourie,  Badnanbeg,  Laz- 
ford,  Eiconich,  Durness,  Eribollj  Cashildhu,  Tongue,  Fan, 
Strathnaver,  Altnaharrow,  Lairg,  Golspie,  and  Tain.  The 
following  were  among  the  interesting  plants  recorded: — 
AUine  rubella,  Drdba  rupestris^  on  Ben  Hope ;  Carex 
JUt/ormia  at  Laxford  and  Eiconich  ;  Fucua  Mojckaii  near 
Kylestrome. 

In  1835  an  excursion  was  made  to  the  Mull  of  Galloway. 
Statice  spathulata,  Inula  crithmoides,  Orithmum  maritimum, 
Raphanua  maritimus,  Orchis  pyramidalis,  Convolvulus  Sol- 
daneUa,  and  pther  rare  Scottish  plants,  were  collected. 
Ononis  reclinaia  was  gathered  for  the  first  time  in  Britain, 
in  great  profusion  on  a  cliff  to  the  west  of  th^  Mull  of 
Galloway. 

Tn  1836  Galloway  was  again  the  scene  of  the  botanical 
labours  of  the  class.  The  excursion  was  extended  to  Glen- 
luce,  Whithorn,  and  Garlieston.  Among  other  plants  may 
be  noticed  Scutellaria  minor,  Erodium  mos^haium  and 
maritimum,  near  Port-William,  Artemisia  maritima  near 
Whithorn,  Statice  bahusiensis  at  Garlieston, 

In  1837  Dr  Greville,  Mr  Brand,  and  myself  went  to 
Clova  and  Braemar  for  the  purpose  of  procuring  alpine 
plants  for  distribution  by  the  Botanical  Society.  We  dried 
in  the  course  of  three  weeks  upwards  of  15,000. specimens. 

In  1838  Ireland  was  the  point  to  which  we  directed  our 
attention.  A  party,  consisting  of  Dr  Graham,  Mr  M*Nab, 
Messrs  J.  D.  Hooker,  Markham,  Lewis,  Ashby,  Sibbald,  and 
myself,  sailed  for  Dublin,  where  we  were  joined  by  Mr  J. 
T.  Mackay,  Mr  Simon  Foot,  and  two  other  Irish  botanists. 
We  botanised  in  the  neighbourhood  of  Dublin,  and  then 
proceeded  to  Balinasloe,  Galway,  Oughterard  and  the  Con- 
nemara  district,  Clifden,  the  Killeries,  Maam,  Ac.  All  the  in- 
teresting Galway  plants  were  gathered  by  us,  including  Urica 
mediterranean  E,  Mackaiana,  Dabeocia  polifolia,  Eriocaulon 
septangulafe,  Saxifraga  umbrosa,  Bhynchospora  fusca,  Ac. 

In  1839  the  districts  of  Callander,  Loch  Lubnaig,  Killin, 
and  Ben  Lawers  were  examined  botanically,  the  excursion 
lasting  from  2d  to  10th  August. 

Tn  1840  Clova  and  Glen  Isla  were  the  points  of  ren- 
dezvous. 

In  1841  Dr  Graham  was  unable  to  join  the  autumn  trip. 
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and  he  requested  me  to  conduct  it  for  him.  It  extended 
from  the  2d  to  the  27th  August.  The  party  consisted  of 
Mr  M'Nab,  Mr  Babington,  Messrs  Hore,  Blamey,  Hanson, 
James,  Mactier,  and  myself.  We  proceeded  first  to  Skye, 
visiting  the  Cuillin  hills,  Sligachan,  and  Dunvegan  ;  then 
we  proceeded  to  South  Uist,  North  Uist,  Harris,  the 
Shiant  Isles,  Lewis,  as  far  as  Stomoway,  and  the  Butt ; 
and  we  returned  by  Poolewe,  Loch  Maree,  Dingwall,  Ben 
Wyvis,  and  Inverness.  A  full  report  of  the  trip  was 
printed  in  the  Transactions  of  the  Society,  drawn  up  by 
myself  and  Mr  Babington. 

In  1842  Dr  Graham's  excursion  was  to  Ross-shire  and 
Ben  Nevis,  while  I  conducted  parties  to  Arran,  Loch- 
lomond,  and  Argyleshire. 

In  1843  Dr  Graham  extended  his  botanical  researches 
to  North  Wales,  the  south  of  England,  and  Jersey,  while  I 
visited  Ayrshire,  the  Mull  of  Galloway,  Wigtonshire,  and 
Dumfriesshire. 

In  1844  my  botanical  party  visited  Loch  Lomond  and 
Ben  Lawers  from  30th  July  to  August  6.  Again  from  16th 
to  24th  August  a  botanical  party  went  to  Campbelton,  the 
Mull  of  Cantyre,  and  the  island  of  Islay.  The  account  of 
the  trip  was  published  in  the  Proceedings  of  the  Gljusgow 
Philosophical  Society. 

In  1845  three  days  were  spent  in  Arran  from  10th  to 
13th  July ;  while  in  August  a  party  went  to  Loch  Lomond, 
Ben  Voirlich,  Glencoe,  Ballahulish,  Fort- William,  and  Ben 
Nevis. 

In  1846  the  district  of  Loch  Lomond,  as  well  as  Clova  and 
Braemar,  were  visited.  Luzula  arcwata  was  found  in 
Lochuagar. 

In  1847  a  party  of  thirty-two  went  to  Arran ;  and 
later  in  the  season  a  trip  was  made  to  Braemar,  Glen  Isla, 
Glen  Tilt,  and  Ben  Lawers.  On  this  occasion  the  scene 
took  place  in  Glen  Tilt  which  has  been  recorded  in  verse 
by  Professor  Maclagan.  In  this  excursion  many  interesting 
plants  were  gathered.  On  Little  Craigindal  Astragalus 
alpimis  was  found  in  profusion  ;  Carex  leporina  was  gathered 
in  Cairn  Toul ;  Sagina  nivalis  on  Ben  Lawers ;  and  Mulgedium 
aVpinum  on  Lochnagar.  The  party  slept  in  hammocks  on  the 
summit  of  Ben  na  Muc  Dhui. 


Digitized  by 


Google 


Opening  Address. 


221 


The  following  plants  are  recorded  as  having  been  gathered 
on  Little  Craigindal  on  12th  August : — 

Little  Craigindal,  I2th  August  1847. 


Astragalus  alpinus. 
Potentilla  alpestris. 
Carex  capillaris. 
Thalictrum  alpinun. 
Luzula  spicata. 
Garex  rupestris. 
Dryas  octopetala. 
Hilene  acaulis. 
Saussurea  alpina. 
Pjrola  secunda. 
Pyrola  media. 
Saxifraga  oppositifolia. 
Saxifraga  hypnoides. 
Tofieldia  palustris. 
Polygonum  viviparum. 
Juncus  triglumis. 
Carex  rigida. 
Alchemilla  alpina. 
Habenaria  viridis. 
Carex  vaginata. 
Botrychium  Lunaria. 
Geranium  sylvaticum. 
Juncus  trifidus. 


Saxifraga  aizoides. 
Poa  alpina. 
Carex  prsscox. 
Galium  boreale. 
Statice  Armeria. 
Azalea  procumbens. 
Gentiana  campostris. 
Arbutus  Uva-ursi. 
Cornus  suecica. 
Epilobium  alpinum. 
Rubus  Chamsemorus. 
Saxifraga  stellaris. 
Empetrum  nigrum. 
Drosera  anglica. 
Erigeron  alpinus. 
Calluna  vulgaris. 
Lycopodium  annotinum. 
Lycopodium  alpinum. 
Lycopodium  Selago. 
Lycopodium  selaginoides. 
'  Trientalis  europsea. 
Vaccinium  Myrtillus. 
Vaccinium  Vitis-Idaea. 


The  following  on  the  summit  of  Ben  na  Muc  Dhui  on 
13th  August : — 


Summit  of  Ben  na  Muc  Dhui,  ISth  August  1847 

Carex  rigida. 
Luzula  spicata. 
Luzula  arcuata. 
Silene  acaulis. 


Aira  alpina  var,  vivipara. 
Juncus  trifidus. 
SaUx  herbacea. 


The  following  on  the  summit  of  Cairngorm  on  13th 
August : — 

Summit  of  Cairngorm,  ISth  August  1847. 


Luzula  arcuata. 
Salix  herbacea. 
Carex  rigida. 
Festuca  vivipara. 
Trichostomum  lanuginosum. 

TRAXS.  BOT.  SOC,  VOL.  VIII. 


Silene  acaulis. 
Lycopodium  Selago. 
Juncus  trifidus. 
Empetrum  nigrum. 
Luzula  spicata. 
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In  1848  the  period  between  24th  and  29th  July  was 
occupied  in  a  trip  to  Ben  Lawers,  the  number  of  the  party 
being  fourteen. 

In  1849  a  party  of  nine  went  to  Braemar  from  3d  to 
18th  August. 

In  1850  a  party  of  thirty  went  to  Clova  from  18th  to 
20th  July,  and  in  August  Arrau  was  visited. 

In  1851  a  party  of  nineteen  went  to  Loch  Lomond 
from  24th  to  26th  July,  and  gathered  alpine  plants  on  Ben 
Voirlich  and  Ben  Lomond. 

In  1852  a  party  of  forty-one  went  to  Arran  from  22d  to 
24th  July,  and  botanised  at  Lamlash,  Brodick,  Goatfell, 
Glen  Sannox  and  Oorrie.  Again,  from  August  6th  to  28th, 
a  party  of  eight  went  to  Ireland,  visiting  Dublin,  Howth, 
Malahide,  Bray,  Powerscourt,  under  the  guidance  of  Dr 
Mackay,  Professor  AUman,  and  Mr  Robert  Ball.  The  party 
then  proceeded  to  Cork,  Bandon,  Bantry,  Glengariff,  Ken- 
mare,  Muckross,  Gap  of  Dunlo,  Killamey  Lakes,  Macgilli- 
cuddy's  Reeks,  Mangerton,  Tralee,  Dingle,  Bandon  Moun- 
tain, Limerick,  Lough  Derg,  Ballinasloe,  Athlone,  Galway, 
Island  of  Arran,  Roundstone,  Clifden,  Maam,  Oughterard, 
and  finally,  Belfast. 

In  July  1853  a  party  of  forty-five  went  to  the  Cumber- 
land Lakes,  visiting  Windermere,  Ambleside,  Rydal,  Gras- 
mere,  Wythbum,  Helvellyn,  Patterdale,  UUeswater,  and 
Penrith  ;  while  from  the  2d  to  11th  August  the  Grampians 
at  Clova  were  examined. 

In  July  1854  a  party  of  two  hundred  visited  Inchkeith 
and  Inchcolm,  under  the  direction  -of  Professor  Edward 
Forbes,  Colonel  James  (now  Sir  Henry  James),  and  myself. 
Botany,  geology,  and  zoology  were  combined. 

In  the  same  year,  from  26th  to  29th  July,  a  party  of 
forty-five,  under  the  guidance  of  Professor  Forbes  and  my- 
self, went  to  the  upper  part  of  Loch  Lomond,  and  ex- 
amined Ben  Duchray,  Ben  Loy,  and  Ben  Voirlich.  Again, 
from  8th  to  18th  August,  fifteen  went  to  Ballater,  Bal- 
moral, Braemar,  Lochnagar,  Craigindal,  Glen  Callater,  Can- 
lochan,  Ben  ua  Muc  Dhui,  and  Cairngorm,  where  we  slept 
under  the  Shelter  Stone.  This  stone  was  measured  by  Mr 
Birdwood  as  follows  : — 40  feet  long  on  an  average ;  20  feet 
broad  ;  16-18  feet  high  ;  contents  estimated  at  about  600 
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cubic  yards,  equal  to  about  1000  tons.  The  party  returned 
by  Glen  Tilt,  Killiecrankie,  and  Dunkeld. 

In  1855,  on  20th  and  2l8t  July,  Eyemouth  and  St  Abb's 
Head  were  visited  by  a  party  of  twenty-three ;  and  from 
3d  to  11th  August  a  party  of  twenty  visited  the  mountains 
near  Killin.  On  this  occasion  Cystopteris  montana  was  found 
in  considerable  quantity  both  on  Ben  Lawers  and  Meal 
Uachdar. 

In  July  1856,  fifty-eight  pupils  went  to  Arran,  under  the 
direction  of  Professor  Allman  and  myself,  combining  botany 
and  zoology  on  this  excursion.  On  18th  and  19th  July  a 
party  of  thirty- three  went  to  Moffat,  the  Grey  Mare's  Tail, 
Loch  Skene,  Whitecoom,  and  Hartfell.  Woodsia  tlvensis 
was  gathered. 

On  17th  and  18th  July  1857,  twenty  pupils  went  to  Cold- 
stream, the  Tweed,  Norham,  and  Berwick  ;  while  from  23d 
to  25th  July,  Loch  Lomond  was  visited,  and  in  August  the 
Island  of  Arran.     A  complete  circuit  was  made  of  the  Island. 

1858.  From  7th  August  to  Ist  September,  a  party  of 
twenty-four  visited  Switzerland,  proceeding  by  Eotterdam 
and  the  Rhine  to  Frankfort,  Heidelberg,  Berne,  Thun, 
Grimsel,  Zermatt,  and  Geneva.  The  details  of  the  trip 
were  printed  in  the  Society's  Transactions. 

1859.  A  party  of  thirteen  went  to  Clova. 

1860.  Glen  Lyon,  Breadalbane  Hills,  Ben  Lawers,  and 
Schiehallion  were  examined. 

1861.  Excursions  were  made  to  the  Lomonds,  Perth, 
St  Andrews,  and  Bridge  of  Allan.  With  a  limited  party  I 
visited  Switzerland  and  Italy.  Botanised  on  Mont  Blanc, 
the  Jardin,  Ac. 

1862.  No  extended  trip  was  taken.  Ben  Ledi  was 
visited. 

1863.  Party  of  nineteen  went  to  Clova  and  the  Gram- 
pians. The  hills  near  Callander  and  Balquhidder,  Ben  Voir- 
lich  (Perthshire),  and  Ben  Lawers  were  also  visited.  Drdba 
rupestris  was  gathered  on  Binnain. 

August  1864.  Party  of  six  went  to  Loch  Lomond,  Ben 
Voirlich,  the  Cobbler,  Benima,  Ben  More,  and  Binnain. 
Sagina  nivalis  was  gathered  on  Binnain,  and  subsequently 
in  large  quantity  on  Ben  Lawers.  PhyUodoce  ccerulea  was 
also  picked  on  the  Sow  of  Athole. 
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It  will  thus  be  seen  that  a  great  deal  has  been  done  in 
the  Edinburgh  School  in  the  way  of  promoting  practical 
botany  ;  and  hence  it  is  that  many  of  our  students  have 
acquired  a  knowledge  of  the  science  which  has  fitted  them 
for  appointments  in  various  parts  of  the  world.  It  was  the 
zeal  of  students  that  first  instituted  our  Botanical  Society, 
and  it  is  to  their  instrumentality  that  it  owes  its  success  in 
no  small  degree.  Our  meetings  in  the  Garden  during  sum- 
mer keep  up  an  interest  in  practical  botany  ;  and  now  that 
we  have  got  one  of  the  finest  rooms  in  the  kingdom  for  our 
Herbarium,  I  hope  that  the  plants  will  be  rendered  still 
more  available  for  study.  In  arranging  the  Herbarium,  I 
hope  to  be  able  to  have  separate  cases  for  British  plants  and 
for  medicinal  and  poisonous  plants,  as  well  as  for  the  plants 
of  Scripture,  and  to  illustrate  to  a  certain  extent  the  Floras 
of  India,  Australia,  North  and  South  America,  Africa,  and 
Europe.  Much  is  now  being  done  in  the  investigation  of 
the  geographical  distribution  of  plants.  The  Flora  of  India, 
which  has  been  partially  described  by  Wight  and  Arnott, 
is  now  to  be  published  by  Drs  Thomson  and  Hooker,  under 
the  auspices  of  Government.  The  Flora  of  Australia  is  also 
partially  published  by  Bentham  and  Dr  Mueller,  and  that  of 
New  Zealand  by  Dr  Hooker.  Grisebach  has  given  us  an 
excellent  Flora  of  the  West  Indian  Islands ;  Thwaites,  a 
Flora  of  Ceylon  ;  Bentham,  a  Flora  of  Hong-Kong  ;  Harvey, 
a  Flora  of  the  Cape  ;  and  we  may  hope  ere  long,  by  the 
labours  of  Mann,  Oliver,  and  Kirk,  to  have  an  African 
Flora.  For  our  colonial  Floras  we  are  indebted  to  the  efi'orts 
of  Sir  W.  J.  Hooker,  who  has,  by  means  of  persevering  exer- 
tions and  powerful  arguments,  at  length  induced  our  Govern- 
ment (always  slow  to  encourage  science)  to  give  its  aid. 

Another  publication  which  promises  to  be  of  immense 
value  is  the  description  of  all  the  known  genera  of  plants 
by  Hooker  and  Bentham.  This .  will  take  the  place  of 
Endlicher*s  work,  which,  since  the  death  of  the  author,  has 
been  allowed  to  fall  behind  the  state  of  science. 

As  regards  Vegetable  Physiology,  we  may  remark  that 
a  subject  which  has  attracted  great  attention  of  late  years 
is  the  effect  of  the  light  and  heat  of  the  syn  on  plants.  The 
view  is  generally  adopted  that  the  solso:  heat  and  light  are 
taken  up  by  plants  and  used  by  them  in  the  development 


Digitized  by 


Google 


Opening  Address.  225 

of  their  tissues.  The  special  attribute  of  the  vegetable 
germ  is  its  power  of  utilising  after  its  own  particular  fashion 
the  heat  which  it  receives,  and  of  applying  it  as  a  construc- 
tive power  to  the  building  up  of  its  fabric,  after  its  charac- 
teristic type.  **  The  final  purpose  of  the  vital  activity  of 
the  plant,  in  so  far  as  the  individual  is  concerned,  is  to  pro- 
duce dense  ligneous  permanent  tissue,  by  the  successional 
development,  decay,  and  renewal  of  the  soft  active  and 
transitory  collective  tissue  ;  and  the  change  of  a  portion  of 
the  material  of  the  latter  into  binary  compounds,  as  shown 
by  the  large  exhalation  of  COg,  which  takes  place,  according 
to  Carpenter,  from  the  leaves  in  the  latter  part  of  the  sea- 
son, comes  to  the  aid  of  internal  heat  in  supplying  the  force 
by  which  another  portion  of  these  materials  is  raised  to  the 
condition  of  organised  tissue.  The  vital  activity  of  the 
plant  is  also  manifested  in  reproduction,  or  the  formation  of 
germs  of  new  individuals.  Hence,  while  a  higher  tempera- 
ture is  usually  required  for  the  development  of  the  flower, 
and  the  maturation  of  the  seed,  than  that  which  sufiSces  to 
sustain  the  ordinary  processes  of  vegetation,  a  special  pro- 
vision appears  to  be  made  in  some  instances  for  the  evolu- 
tion of  force  in  the  sexual  apparatus  itself,  by  the  retrograde 
metamorphoses  of  a  portion  of  the  organic  compounds  pre- 
pared by  the  previous  nutritive  operations.  This  is  said  to 
be  the  nearest  approach  presented  in  the  vegetable  organism 
to  that  which  we  shall  find  to  be  an  ordinary  mode  of 
activity  in  the  animal."  That  there  is  a  great  expenditure 
of  vital  force  in  the  generative  act,  may  be  shown  by  the 
fact  that,  while  blossoms  soon  wither  and  die  after  the 
ovules  are  fertilised,  they  may  be  kept  long  fresh  if  fer- 
tilisation is  prevented. 

The  decay  going  on  in  plants  restores  to  the  inorganic 
world,  in  the  form  of  COg,  HO,  and  NHg,  a  part  of  the 
materials  drawn  from  it  in  the  act  of  vegetation.  In  this 
process  a  certain  amount  of  heat  is  given  forth,  just  as  in 
ordinary  combustion.  Thus,  plants  restore  to  the  inorganic 
world  the  materials  and  the  forces  at  the  expense  of  which 
their  fabric  was  formed.  Sometimes  this  restoration  takes 
place  in  the  form  of  motion,  as  seen  in  the  zoospores  and 
other  moving  germs  of  Algse,  Ac.  We  cannot,  however, 
go  the  length  of  some  who  hint  that  the  phenomenon  of 
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intellect  and  will  may  by  natural  evolution  be  developed 
from  incandescent  matter.  Such  speculations  are  of  a 
most  dangerous  tendency,  and  land  us  in  all  the  errors  of 
materialism. 

I  shall  not  attempt  to  enter  on  a  review  of  all  that  has  been 
done  in  botany  during  last  year.  I  have  generally  endeavoured 
during  the  session  to  give  from  time  to  time  resumes  of 
what  is  being  done  in  different  departments,  and  that  plan 
I  hope  still  to  continue. 

No  science  is  better  fitted  to  call  forth  the  powers  of 
observation  in  young  men,  and  to  give  them  habits  of 
diagnosis  and  powers  of  description,  with  accuracy  of  de- 
finition. Hence  its  value  to  all  classes  of  the  community, 
and  especially  to  those  who  are  about  to  enter  upon  the 
study  of  medicine.  I  say,  about  to  enter  on  that  study, 
because  I  believe  that  the  study  of  the  natural  sciences 
ought  to  precede  purely  professional  study.  Until  that  plan 
is  generally  adopted,  we  cannot  expect  that  proficiency  will 
be  attained.  The  institution  of  degrees  in  science  is  calcu- 
lated to  encourage  the  study  of  the  sciences,  and  all  we 
want  in  our  universities  are  fellowships  in  natural  science 
to  induce  young  men  to  devote  their  time  and  attention  to 
such  pursuits.  We  hope  that  the  example  shown  by  men 
of  fortune  of  late  in  establishing  fellowships  in  arts  will  be 
followed  by  others  in  the  direction  of  science.* 

All  our  researches  in  science,  while  they  tend  to  foster  a 
spirit  of  genial  friendship,  are  at  the  same  time  well  fitted  to 
enlarge  our  views  of  the  wondrous  plan  of  creation,  and,  when 
prosecuted  in  the  right  way,  to  lead  us  to  contemplate  the 
infinite  wisdom,  power,  and  goodness  of  Him  who  is  not  only 
the  Lord  of  creation,  but  the  God  of  all  grace,  and  who,  in 
His  works  as  well  as  in  His  Word,  shows  himself  to  be  the 
wonder-working  Jehovah,  fashioning  all  things  according  to 
the  counsel  of  His  own  will,  and  making  all  subservient  to 
His  own  glory  and  to  the  well-being  of  those  who  see  alike 
His  wondrous  works  and  the  wondrous  things  of  His  law. 
Let  us  ever  cultivate  science  in  this  spirit — a  spirit  which 

*  I  am  glad  to  think  that  Sir  David  Baxter  is  about  to  head  the  way  by 
institnting  a  feUowship  of  L.60  for  natural  science ;  and  we  hope  that  the 
testimonial  to  the  late  Dr  Falconer  will  issue  in  the  establishment  of  another 
fellowship  of  a  similar  kind. — April  1865. 


Digitized  by 


Google 


Opening  Address.  227 

does  not  in  any  way  fetter  the  discoveries  of  science,  as  some 
have  thought,  but  which  gives  them  enlarged  bearings  as 
regards  the  creature  and  the  Creator.  The  more  we  labour  in 
our  search  after  truth,  the  more  we  shall  see  that  true  science 
and  religion  are  in  perfect  accordance,  and  that  the  light 
of  the  one  reflected  on  the  other  brings  out  more  fully  the 
beauty  and  the  harmony  of  both.  We  must  be  sure  that 
we  have  discovered  the  facts  of  science  before  we  attempt  to 
theorise  and  generalise.  The  disputes  which  have  arisen  of 
late  depend  in  a  great  measure  on  theorisings  on  imperfect 
data.  No  doubt  theories  have  occasionally  been  the  means 
of  leading  to  important  discoveries,  and  a  man  of  imagina- 
tion will  be  led  to  enter  upon  speculations  which  sometimes 
end  in  the  highest  results.  Preconceived  notions  are,  how- 
ever, very -apt  to  lead  astray,  and  to  make  the  student  of 
nature  neglect  cautious  induction  from  well  ascertained 
facts.  How  many  baseless  fabrics  have  been  erected  which 
have  dazzled  and  startled  for  a  time,  but  which  have 
crumbled  to  pieces  with  the  advance  of  knowledge.  We 
should  never  forget  that  there  are  great  difficulties  in  the 
study  of  vital  phenomena  as  seen  in  organised  beings,  and 
that  we  naturally  arrive  at  a  point  where  our  researches 
fail,  and  where  we  must  confess  our  inability  to  proceed 
further.  The  part  of  wisdom  in  such  a  case  is  to  wait 
patiently,  until  future  discoveries  open  up  the  path,  and  give 
security  and  stability  to  our  steps.  Let  us  ever  pursue  our 
researches  in  the  humble  spirit  of  those  who  are  seeking  for 
truth,  and  not  in  the  vain-glorious  strain  of  those  who  wish 
to  magnify  their  own  views,  and  to  fight  only  for  victory. 
It  is  not  by  bitter  wranglings  and  painful  disputations  that 
we  shall  advance  the  cause  of  science.  Truth  does  not  call 
for  such  aid.  The  unseemly  strifes  of  naturalists  have  too 
often  brought  discredit  on  science,  and  in  place  of  advancing, 
have  retarded  its  progress.  Let  our  work  be  done  with 
calmness  and  dignity,  conscientiousness  and  charity ;  and 
in  all  our  dealings  with  our  fellow-labourers,  remember  the 
rule,  to  do  unto  others  as  we  would  that  they  should  do 
unto  us. 

The  following  Communications  were  read : — 
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I.  Note  on  the  Position  of  the  Garpellary  Qroupa  in  Malope 
and  Kitaibelia.     By  Alexander  Dickson,  M.D. 

Appended  to  a  paper  on  diplostemonous  flowers,  wliich  I 
submitted  to  the  Society  in  Febmaory  1864,  were  some  re- 
marks upon  the  position  of  the  carpels  in  the  Malvacese ; 
and,  among  other  points  alluded  to,  were  the  statements  of 
Payer  as  to  the  position  of  the  carpellary  groups  in  Malope 
and  Kitaibelia.  "ilLy  observations  on  Malope  had  led  me  to 
the  conclusion  that  Payer  was  in  error  when  he  described 
the  carpellary  groups  in  that  genus  as  superposed  to  the 
petals,*  as  I  found  them  unmistakeably  superposed  to  the 
sepals.  At  that  time  I  had  not  had  an  opportunity  of 
examining  Kitaibelia.  Since  then  I  have  obtained  a  plant 
of  Kitaibelia,  and  have  ascertained  that  here  the  carpellary 
groups  are  superposed  to  the  petals.  I  have  also  repeated 
my  observations  on  Malope,  and  confirmed  my  former 
statement,  that  there  the  carpellary  groups  are  oppositi- 
sepalous.  It  is  quite  evident  that  when  Payer,  in  his 
Organogenies  described  the  carpellary  groups  as  oppositi- 
sepalous  in  Kitaibelia  and  oppositipetalous  in  Mcdope,  he 
had  recognised  the  very  remarkable  fact  of  their  being  differ- 
ently placed  in  the  two  genera,  and  that  the  inversion  of 
the  statement  amounts  to  little  more  than  a  clerical  error — 
an  error,  however,  of  considerable  moment,  from  its  being 
consistently  carried  out  in  some  detail  in  the  text  of  the 
Organogenie.  In  his  Elements  de  Botanique,  however,  he 
gives  perfectly  accurate  figures  of  the  relations  of  the  parts 
in  the  two  genera  (p.  209).  In  his  thesis,  "  De  la  FamiUe 
des  Malvacees**  Paris,  1852, — a  considerable  portion  of 
which  is  reproduced  in  the  Organogenie, — I  find  that  at 
one  part  (p.  9)  he  states  the  matter  perfectly  correctly, 
thus,  "  dans  les  Kitaibelia  les  rayons  de  T^toile  gynobasique 
sent  opposes  aux  sdpales  tandis  qu'ils  sont  alternes  dans 
les  Malope."  The  points  of  the  five-rayed  star  correspond 
to  the  angles  of  a  pentagon,  whose  sides  are  the  carpellary 
groups.  At  another  part  of  the  same  work,  however  (pp. 
31-32),  an  inversion  of  the  statement  occurs  in  nearly  the 
same  words  as  in  the  Organogenies 

*  Organog^nie,  pp.  84-35. 
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In  Malope  and  Kitaibelia^  the  development  of  the  an- 
droecium,  as  regards  the  evolution  of  the  staminal  lobes, 
is  essentially  the  same.     I  find  that  the  androecium  at 
first  appears  in  both  as  an  even  rim-like  ciishion,  penta- 
gonal  externally,  surrounding  the  flattened    termination 
of  the  floral  axis,  which  appears  as  a  pentagonal  depres- 
sion.    The  external  angles  of   the   staminal  cushion  in 
both  genera  alternate  with  the  sepals.     The  essential  dif- 
ference between  the  arrangements  in  the  two  genera  con- 
sists in  this — that  in  Malope  the  five  angles  of  the  central 
depression  are  superposed  to  the  external  angles  of  the 
cushion ;  that  is  to  say,  the  sides  of  the  depression  are 
parallel  to  the  outer  sides  of  the  staminal  cushion  ;  while  in 
Kitaibelia^  on  the  other  hand,  the  angles  of  the  central 
depression  alternate  with  the  external  angles  of  the  cushion, 
the  sides  of  the  depression  thus  lying  crosswise  to  the 
outer  sides  of  the  cushion.     This  is  seen  long  before  there 
is  any  appearance  of  the  carpels.     Tn  both  genera  five  pairs 
of  lobes,  alternate  with  the  sepals,  and  extending  longitudi- 
nally in  a  radial  direction,  are  developed  on  the  surface  of 
the  cushion,  which,  as  development  advances,  grows  up  as 
the  staminal  tube.     In  the  subsequent  stages  I  have  been 
able  to  confirm  the  statements  of  Payer  as  to  the  develop- 
ment of  the  stamens.     On  each  of  the  lobes  a  longitudinal 
series  of  mammillse  appears,  in  a  centrifugal  succession,  and 
from  above  downwards.     Later,  each  of  these  mammillse 
branches  into  two  lobes,  each  of  which  is  developed  into  a 
stamen  with  an  ultimately  one-celled  anther ;  so  that  at 
last  there  are  twenty  rows  of  stamens,  or,  perhaps  more 
correctly,  ten  rows  of  bifid  ones.     The  carpellary  groups 
form  the  sides  of  a  pentagon,  which  in  each  genus  corre- 
spond to  the  sides  of  the  original  central  pentagonal  depres- 
sion or  cavity  of  the  staminal  tube.     Thus  these  groups  are 
oppositisepalous  in  Malope  and  oppositipetalous  in  Kitai- 
belia.   In  the  androecium,  the  development  of  five  pairs, 
alternate  with  the  sepals,  of  longitudinal  series  of  mam- 
millse, and  the  subsequent  development  of  each  mammilla 
into  two  stamens,  so  exactly  corresponds  with  what  Payer 
lias  shown  of  the  development  of  the  stamens  in  Malvavis- 
CU8 — ^where  he  has  shown,  besides,  that  the  staminal  tube 
is   formed   by  the  coalescence  of  five   originally  distinct 
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stamiual  bosses  or  cushions  superposed  to  the  petals,  similar 
to  those  in  the  majority  of  polyadelphous  plants, — that 
there  can  be  no  doubt  that  in  Malope  and  Kitaibdia^  as 
well  as  probably  in  all  the  other  Malvsu^eae,  the  androecium 
consists  essentially  of  five  compound  stamens  superposed  to 
the  petals.  The  difference  in  the  development  of  the  inside 
of  the  staminal  cushion  depends,  not  on  any  difference  in 
the  position  of  the  compound  stamens,  but  probably  on  the 
constitution  of  the  central  depression — that  is,  of  the  ter- 
mination of  the  floral  axis ; — ^for  it  is  easy  to  understand  that 
the  cells  from  which  the  carpellary  groups  are  to  be  de- 
veloped may  be  capable  of  conditioning  the  form  of  the 
cavity  of  the  staminal  cushion  in  accordance  with  the  posi- 
tion of  these  groups.  Such  considerations,  of  course,  do 
not  at  all  go  to  explain  why  the  carpellary  groups  should 
be  differently  placed  in  the  two  genera.  An  equally  remark- 
able, and  somewhat  analogous,  case  occurs  in  the  Tiliacese, 
where  Payer  has  shown  that  the  staminal  groups  are  oppo- 
sitipetalous  in  Tilia  and  oppositisepalous  in  Sparmannia. 

[I  take  the  opportunity  here  to  call  attention  to  the  following  corrections 
upon  my  paper  "On  Diplostemonous  Flowers"  aboTe  referred  to: — Ist,  In 
the  plate  the  diagram  of  Polygala  is  inverted,  and  consequently  in  the  de- 
scription of  the  arrangement  in  the  text  anterior  should  be  read  for  potterior, 
tmder  for  upper,  and  vice  vertd,  2d,  The  suggested  interpretation  of  the 
arrangement  in  Triphana,  founded  on  Payer's  statement  that  the  carpels  are 
oppositipetalous«  must  be  abandoned,  as  it  would  appear  from  Baillon's 
Researches  on  the  Organogeny  of  Triphasia  {BtUletin  de  la  Soe.  Bot.  de  France, 
V.  152)  that  here  the  carpels  are  oppositisepalous,  and  that  the  younger 
stamens  are  the  more  internal. — A.  D.] 


11.  On  the  Discovery  of  Trichomanes  radicans  in  Arran.  By 
Walter  Galt,  Esq.    Communicated  by  Mr  John  Sadler. 

In  this  communication  the  author  doubts  that  this  fern 
is  native  in  Arran,  and  tries  to  show  that  in  all  probability 
the  fern  has  been  planted. 


III.  Note  on  the  Discovery  o/ Asplenium  viride,  var.  varians, 
near  Edinburgh.     By  Mr  John  Sadler. 

Mr  Sadler  stated  that,  in  company  with  Mr  Naylor,  he 
had  been  shown  by  Dr  Carruthers,  of  Cramond,  this  fern 


Digitized  by 


Google 


Letter  from  Mr  W,  Bell  231 

growing  abundantly  near  that  place.     It  was  first  found  by 
Dr  Carruthers  there  in  1862. 

A  letter  was  read  from  Mr  William  R.  M*Nab,  dated 
Berlin,  19th  October  1864,  in  which  he  gave  an  account  of 
the  Botanic  Garden  there,  and  enumerated  the  principal 
palms  grown,  with  their  names  and  height. 

A  letter  was  also  read  from  Mr  William  Bell,  dated 
"  Botanic  Garden,  Saharunpore,  15th  September  1864,*'  in 
which  he  says — "  The  heat  of  the  weather  here  is  a  subject 
that  the  people  in  this  district  never  weary  of  talking  about. 
It  is  generally  allowed  that  this  season  has  been  one  of  the 
hottest  ever  experienced  in  India.  During  the  whole  of 
July  I  never  saw  the  thermometer  lower  than  88°  at  night, 
and  sometimes  as  high  as  95°,  and  during  several  days  it 
averaged  from  J  08°  to  114°  in  the  shade.  I  placed  the 
bulb  of  a  thermometer  one  day  about  two  inches  in  sandy 
ground  ;  in  less  than  ten  minutes  it  rose  to  142°^  The  rains 
this  season  were  nearly  a  month  later  of  setting  in  than 
usual,  and  it  was  generally  expected  that  there  would  be 
another  famine.  In  some  districts  there  has  been  quite 
an  average  fall,  in  others  more  scanty.  In  this  district 
there  has  been  a  good  fall.  The  rice  crops  will  be  fair, 
although  rather  late.  The  cotton  crop  will  also  be  late  ;  the 
last  commodity  was  selling  at  the  rate  of  Is.  per  lb.,  while  a 
few  years  ago  any  quantity  could  be  got  for  2d.  per  lb." 

Mr  I.  Anderson  Henry  sent  a  pot  of  preserves  made  of  the 
fruit  of  Bubus  bijlorus. 

Professor  Lawson,  Dalhousie  College,  Halifax,  Nova 
Scotia,  sent  specimens  of  Calluna  vulgaris  from  St  Ann's 
Bay,  Cape  Breton  Island. 

Dr  Dickson  exhibited  growing  specimens  of  Peziza 
ceruginosa.  The  wood  on  which  the  plants  were  growing 
was  of  a  deep  green  colour. 

A  bronze  medal  struck  in  honour  of  Professor  Philip  von 
Martins  was  presented  by  the  Academy  of  Sciences  of 
Munich. 

Mr  Charles  Jenner  exhibited  a  collection  of  dried  plants, 
which  he  had  made  on  Ben  Wyvis  in  June  last,  by  Mr 
Charles  Howie,  Largo,  accompanied  with  some  remarks  on 
the  flora  of  that  mountain. 
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Thursday,  ^th  December  1864. — Professor  Balfour, 
President,  in  the  Chair. 

The  following  OflSce-bearers  for  1864-65  were  elected : — 

President, 
Alexander  Dickson,  M.D. 

Vice-Presidents. 

Professor  Allman.  1         Walter  Elliot. 

Humphrey  Graham,  W.S.       |         Professor  BaIfoub. 


Council, 
F.  Naylor. 
FiNDLAY  Anderson. 
John  Kirk,  M.D. 
William  Seller,  M.D. 
Jambs  M*Nab. 


Charles  Jennrr. 
Andrew  Inglis,  M.D. 
F.  B.  W.  White,  M.D. 
S.  0.  Mackenzie,  M.D. 
William  Oorrie. 


Honorary  Secretary Robkrt  Kayb  Qrbville,  LL.D. 

Honorary  Curator The  Professor  of  Botany. 

For^n  Secretary Professor  M  ac,laoan. 

Auditor William  Brand,  W.S. 

Trea,9wrer Patrick  Nbill  Fraser. 

Artist Nbil  Stewart. 

Vice^  Secretary  \  •        c, 

andCuraZi   John  Sadler. 

The  following  Gentlemen  were  duly  elected  Members : — 

Ab  Resident  Fellows. 

Alexandbb  Buchan,  M.A. 
Kobert  Macbban. 
Alexander  Oraig  Christie. 
E.  Vincent  Sandilands. 
Henry  Trjmen. 

Ab  a  Non-Resident  Fellow. 
Thomas  Glazbbrook  Rylands,  of  Heath  House,  Warrington. 

As  a  Foreign  Member, 
M.  Ed£lbtan  Jardin,  Suh-Commissioner  of  Marine,  Cherbourg. 

Dr  Alexander  Dickson,  President,  in  the  Chair. 
The  following  Communications  were  read : — 
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I.  Descriptions  of  New  Species  of  DicUoms  from  the  South 
Pacific.  By  E.  K.  Greville,  LL.D.,  F.E.S.E.,  Ac. 
Part  III.     (Plat©  III.) 

Campy  L0DISCU8. 

Campyhdiscus  humilis,  n.  sp.  Grev. — Very  minute ;  disc 
subcircular ;  costee  in  a  simple  circular  series,  very  fine  and 
numerous,  forming  a  band  about  half  the  radius  in  breadth  ; 
central  space  smooth.    Diameter  -0012*.    (Plate  III.  fig.  1.) 

Hab. — Woodlark  Island,  in  a  dredging  communicated  by 
Dr  Eoberts  of  Sydney. 

Among  the  smallest  species  I  am  acquainted  with,  being 
nearly  as  minute  as  G.  exiguus  of  Grunow,  considerably  less 
than  G.  parvultis^  and  much  more  minute  in  its  markings. 
The  costsD  are  21  in  '001",  and  so  fine  as  to  resemble  very 
delicate  strioe. 

Melosira. 

Melosira  nobilis,  n.  sp.  Grev. — Very  large ;  frustules  with 
rounded  junction-margins,  and  forming  a  continuous  fila- 
ment ;  joints  about  equal  in  length  and  breadth  ;  structure 
minutely  cellulate,  the  sutural  band  very  minutely  dotted, 
and  with  a  row  of  marginal  puncta.     (Plate  III.  fig.  2.) 

Hob. — New  Caledonia,  in  a  dredging  communicated  by 
Dr  Roberts. 

In  the  hope  of  finding  the  valve  of  this  rare  and  magni- 
ficent diatom,  I  have  deferred  taking  any  notice  of  it  until 
the  material  kindly  sent  by  Dr  Boberts  became  exhausted. 
I  can  now  no  longer  refrain  from  publishing  so  fine  a  species, 
and  I  hope  that  some  more  fortunate  naturalist  will  discover 
the  valve  and  complete  the  illustration  which  I  now  offer. 
Of  the  filament  I  have  seen  several  examples  with  from 
two  to  four  joints  in  situ.  The  cellulate  structure  is  very 
beautiful,  the  small  cellules  being  arranged  in  decussating 
lines.  In  the  sutural  band,  however,  the  minute  puncta 
with  which  it  is  covered  are  disposed  in  no  particular  order. 
The  diameter  of  the  filament  is  no  less  than  -0030^ 

AULISCUS. 

Auliscus  Australiensis,  u.  sp.  Grev. — Valve  strictly  cir- 
cular, with  strong  margin,  small  umbilicus,  and  two  large 
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roundish-oval  processes;  surface  filled  with  obscure,  fine, 
radiating  striae  and  extremely  minute  scattered  puncta. 
(Plate  III.  fig.  3.) 

Hab, — Shark's  Bay,  west  coast  of  Australia,  in  stomachs 
of  Ascidians.  Dr  Macdonald.  Cabinet  of  Gteorge  Nor- 
man, Esq. 

The  only  species  with  which  the  present  diatom  can  be 
compared  is  my  -4.  Macraeantis,  found  by  Dr  Macrae  in  the 
Indian  seas.  It  agrees  with  it  in  the  strong  margin,  large 
processes,  and  fine  radiating  striae.  It  differs  from  it  in 
the  presence  of  exceedingly  minute  puncta  scattered  over  the 
whole  surface,  and  in  the  total  absence  of  the  remarkable 
clusters  of  larger  puncta  which  distinguish  A.  Macraeantis. 
The  radiating  striae  are  also  much  less  conspicuous.  The 
dianaeter  of  the  disc  is  -0026'. 

Khizosolekia. 

Bhtzosolenia  striata,  n.  sp.  Grev. — Frustules  robust,  an- 
nuli  distinct,  striated;  striae  rather  coarse,  oblique;  ter- 
minal process  short,  straight,  subulate.    (Plate  III.  fig.  4.) 

Hab. — Shark's  Bay,  west  coast  of  Australia,  in  stomachs 
of  Ascidians.     Dr  Macdonald. 

An  exceedingly  fine  species,  rivalling  in  size  jB.  styli/or- 
mis  and  imbruHita.  The  former  it  resembles  very  closely, 
not  only  in  general  appearance,  but  in  the  terminal  mucro 
and  in  the  form  and  arrangement  of  the  annuli.  When, 
however,  the  striation  comes  to  be  examined,  a  great  differ- 
ence is  at  once  apparent.  The  striae  in  B.  stylijbmds  are 
about  40  in  •001'' ;  in  our  new  species  only  from  18  to  20 
in  "OOl"  and  somewhat  coarse.  It  is  frequent  in  the  small 
gathering  obtained  by  Dr  Macdonald  from  the  stomachs  of 
Ascidians;  and,  in  the  slides  which  Mr  Norman  kindly 
permitted  me  to  examine  from  his  own  cabinet,  I  found 
entire  frustules,  some  of  them  in  the  process  of  self-division. 
The  length  appears  to  vary  in  this  as  well  as  in  the  other 
species  of  the  genus.  Some  specimens  are  upwards  of 
•0170^ 

Cymbella. 

Cymbella  Lindsayana,  n.  sp.  Grev. — Valves  lanceolate, 
slightly  contracted  beneath  the  obtuse  apices,  often  with 
nearly  equal  sides.     (Plate  III.  figs.  6-8.) 
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Hab, — Near  Danedin,  Otago,  New  Zealand,  in  gatherings 
communicated  by  Dr  Lauder  Lindsay. 

A  beautiful  species,  varying  considerably  in  size  and  in 
relative  length  and  bteadth.  Sometimes  the  sides  are  con- 
spicuously unequal  as  in  fig.  7,  but  generally,  the  inequality 
is  small  and  often  scarcely  if  at  all  perceptible;  so  that 
valves  might  pass  for  a  Navicula,  were  it  not  for  an  inde- 
scribable facieSy  which  to  the  initiated  eye  proclaims  its 
true  position.  The  apices  are  neither  capitate  nor  produced, 
but  a  slight  contraction  just  beneath  them  produces  a  very 
characteristic  effect.  As  is  common  among  species  both  of 
Gymbella  and  Cocconema,  the  frustules  vary  much  in  length 
and  breadth.  In  length  they  range  from  -0025"  to  -OOSo", 
and  in  breadth  the  shortest  specimens  are  often  equal  to  the 
longest,  the  average  being  about  •0007''.  The  striae  are 
about  19  in  "OOl".  I  have  much  pleasure  in  dedicating 
this  diatom  to  my  friend  Dr  Lauder  Lindsay,  who  very 
kindly  complied  with  my  request  to  collect  during  his 
rambles  in  New  Zealand.  Other  novelties  occur  in  these 
gatherings,  which  I  hope  soon  to  prepare  for  publication. 

Navicula.. 

Navicula  Bobextsiana,  n.  sp.  Grev. — Large ;  valve  ellip- 
tical, with  obtuse  ends,  four  slight  sinuations  on  each  side, 
and  a  marginal  undulation,  having  the  effect  of  a  rather 
broad  border;  striea  strong,  moniliform,  interrupted  by  a 
linear  blank  line  on  each  side  of  the  median  line,  and  not 
contracted  opposite  the  nodule.     (Plate  III.  fig.  9.) 

Hab. — New  Caledonia,  in  a  dredging  communicated  by 
Dr  Eoberts. 

A  splendid  species,  belonging  to  the  N.  Lyra  group,  and 
marked  by  several  good  characters,  among  which  the  undu- 
late margin  is  the  most  important.  The  linear  blank  lines 
are  quite  straight  until  they  approach  the  extremities,  when 
they  gently  converge  towards  the  nodules.  In  the  centre 
they  are  united  by  a  broad  transverse  bar.  Besides  the 
blank  lines  there  is  a  faint  slender  dark  line,  which  runs 
outside  of  and  parallel  with  them.  The  number  of  strise  is 
12  in  -001".     Length  of  frustule  -0074". 

Natnctda  sulcata,  n.  sp.  Grev. — Minute ;  valve  striated, 
elliptical-oblong,  with  two  marginal  sinuations  on  each  side, 
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and  minute,  suddenly  produced,  rounded  apiculi ;  surface 
marked  with  about  two  shallow  grooves  between  the  median 
line  and  margin.     (Plate  III.  fig.  10.) 

Hab. — New  Caledonia,  in  a  dredging  communicated  by 
Dr  Roberts. 

This  little  species  bears  a  great  resemblance  in  form  to 
N.  undosa  of  Ehrenberg ;  but  the  valve,  instead  of  being 
smooth,  is  distinctly,  and  considering  its  size,  rather  coarsely 
striated,  besides  which,  the  surface  is  marked  with  two 
longitudinal  shallow  grooves  on '  each  side.  There  is  still 
another  distinction :  the  apex  of  N.  undosa  is  described  as 
conical ;  in  N.  sulcata  it  is  minutely  mammilliform.  The 
number  of  strisB  is  19  in  001".     Length  of  frustule  •0018\ 

Stauroneis. 

Stauroneis  decora^  n.  sp.  Grev. — Valve  oblong-elliptical, 
gradually  Jtnd  slightly  produced  into  the  subacute  apices ; 
with  a  very  slender  line  parsing  from  near  the  ends  down 
each  side  of  the  median  line,  at  about  a  third  of  the  distance 
between  it  and  the  margin ;  central  nodule  dilated  into  a 
minute,  very  narrow  stauros ;  strise  exceedingly  fine,  parallel. 
(Plate  Til.  fig.  11.) 

Hah, — New  Caledonia,  in  a  dredging  jcommunicated  by 
Dr  Roberts. 

A  remarkably  graceful  diatom;  very  transparent,  with 
very  fine,  transverse,  parallel,  inconspicuous  strisB.  The 
form  may  be  defined  as  elongated-elliptical-oblong,  the  apices 
being  so  gently  produced  as  to  terminate  very  little  beyond 
the  point  where  the  lateral  curves  would  meet  if  continued. 
The  slender  line  on  each  side  originates  at  the  point  where 
the  apex  of  the  valve  begins  to  be  produced,  and  then  passes 
down  the  valve  with  a  very  slight  curve.  The  median  line 
is  also  very  slender,  a  little  thicker  towards  the  centre, 
where  it  is  crossed  by  a  minute,  short,  very  slender  stauros. 
Length  of  the  valve  -OOSS".  This  species  is  evidently  allied 
to  8,  australis,  described  in  Part  II.  of  this  series  of  Papers, 
but  is  distinguished  at  once  by  its  form,  the  much  finer 
striae,  and  the  two  slender  lines  on  the  valve.  The  minute 
but  well-defined  stauros  is  alike  in  both ;  it  is  indeed  so 
small  as  to  bring  both  species  very  close  to  Navicula^  and 
it  must  bo  confessed  that  the  two  genera  have  a  tendency 
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to  run  into  each  other.  Even  in  a  single  species,  such  as 
•S.  pulchella^  specimens  occur  which  might  be  referred  to 
Navicular  while  others  are  exactly  intermediate. 

Stauraneis  (f)  oheaay  n.  sp.  Grev. — Small ;  valve  broadly 
oval,  the  ends  somewhat  truncate,  and  terminating  in  small 
suddenly  produced  conical  apices ;  strisB  very  fine,  parallel ; 
stauros  short,  linear-oblong,  indefinite.    (Plate  III.  fig.  12.) 

Hah. — Curteis  Straits,  in  a  dredging  communicated  by 
Dr  Boberts ;  Shark's  Bay,  in  stomachs  of  Ascidians,  Dr 
Macdonald.  * 

The  present  subject  aflfords  another  illustration  of  the 
•ambiguity  of  the  distinction  between  Stauroneis  and  Navi- 
cula.  Here  the  stauros  is  quite  indefinite,  and  consists  of  a 
mere  lateral  thickening  of  the  nodule,  causing  a  reflection 
of  .the  light.  Some  valves  show  a  very  slight  undulation 
of  the  margin,  as  represented  in  the  figure,  but  as  others 
appear  to  be  entirely  without  it,  t  have  not  rested  any  part 
of  the  diagnosis  upon  this  character.  Striae  21  in  •001". 
Length  -0020". 

DONKINIA. 

Donkinia  reticulata,  Norm.  —  Large;  linear -lanceolate, 
with  sub-obtuse  apices ;  median  line  strongly  diagonal  at 
the  centre,  then  marginal  for  more  than  a  third  of  the  length 
of  the  valve ;  striae  oblique,  distinct.  (Plate  III.  figs.  13, 14.). 
Donkinia  reticulataj  Norm.,  in  Pritch.  Inf.  1861,  p.  921. 

Hob. — Shark's  Bay,  West  Australia,  in  stomachs  of  Asci- 
dians, Dr  Macdonald  ;  Woodlark  Island,  in  a  dredging 
communicated  by  Dr  Boberts. 

The  finest  species  of  a  very  interesting  genus,  established 
by  my  friend  Mr  Balfs  in  the  fourth  edition  of  Pritchard's 
Infusoria,  for  the  reception  of  a  small  group  of  diatoms 
intermediate  between  Pleurosigma  and  Amphiprora.  I  am 
delighted  with  the  opportunity  which  noble  specimens  in 
the  Woodlark  Island,  dredging  afford  me,  of  adding  a  figure 
to  Mr  Norman's  description.  The  length  of  the  frustule 
varies  somewhat,  but  is  generally  about  -0062".  The  striae 
are  from  20  to  22  in  -001". 

Mastogloia. 
Maatogloia  Macdonaldii,  n.  sp.  Grev. — Valve  elliptical- 
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rhomboid,  with  acute  apices ;  loculi  remote,  10-12,  between 
which  and  the  median  line  are  two  lines  (one  on  each  side), 
following  the  outline  of  the  valve,  and  slightly  contracted 
in  the  centre,  where  they  are  united  by  a  broad  stauros-like 
bar.     (Plate  IIL  fig.  15.) 

Hab. — Shark's  Bay,  Australia,  in  stomachs  of  Ascidians. 
Dr  Macdonald. 

I  much  regret  that  after  a  minute  examination  of  the 
slides  in  my  friend  Mr  Norman's  cabinet,  as  well  as  of  those 
with  which  he  was  good  enough  to  present  me  from  the 
same  source,  I  did  not  succeed  in  discovering  the  front  view 
of  this  very  distinct  species.  The  characters,  however, 
already  given  are  amply  sufficient  to  distinguish  it.  The 
loculi  are  delicate,  and  at  first  sight  not  conspicuous,  and 
until  they  are  perceived,  the  valve  has  much  the  appearance 
of  a  minute  Naviculay  belonging  to  the  N.  Lyra  group. 
Length  of  frustule  •0024^ 

Descbiption  of  Plate  III. 

'   Fig.    1.  Campyloditcus  humilit. 
2.  MeloHra  nobilis. 
8.  Auliseus  Atutralientia, 
4.  Rhizotolenia  striata, 
6-7.  CymbeUa  Lindtayana,  yan.,        .  side  view. 

8.  f,  „        .        .        .        .    front  view. 

9.  Navicula  Roberisiana. 

10.  „        sulcata, 

11.  Stauroneu  decora, 

12.  ft         obesa, 

18.  Donkinia  reticulata^    ....    front  view. 
14.        „  „  ....    side  view. 

16.  Mastogloia  Macdonaldii, 

All  the  figures  are  x  400  diameters. 


II.  Beport  on  ihe.CuUtvation  of  the  Quiniferous  Cinchona  at 
Darjeding.    By  Dr  Thomas  Anderson,  Calcutta. 

Dr  Anderson  reports  on  the  successful  cultivation  of  cin- 
chona at  Darjeeling.  The  following  was  the  number  of 
plants  in  cultivation  there  on  15th  July  1864: — Cinchona 
Bucciruhra^  4904;  C,  Calisaya^  112  \  C.  officinalis,  10,460; 
0.  micranthaf  1705  ;   C,  Pahtuiiana,  2275.      The  spot  on 
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which  the  open-iiir  cultivation  of  cinchona  is  carried  on  by 
government  is  on  the  south-eastern  slopes  of  a  long  spur 
from  Sinchal,  3743  feet  above  the  level  of  the  sea.  Private 
individuals  are  also  cultivating  the  cinchona  at  Darjeeling. 


III.  Report  on  the  Cinchona  Operations  in  the  Neilghtrriea, 
By  Mr  W.  G.  M'Ivob. 

Mr  M*Ivor  reports  in  regard  to  the  cultivation  of  cinchona 
at  Ootacamoond,  on  the  Neilgherries,  as  follows : — 

1.  Cinchona  guceirubrap  red  bark,  102,344  plants. 


2. 

Caluaya,  yellow  bark,  2137. 

3. 

oficinaUsvai.  Condaminea,  original  loxa  bark,  4494. 

4. 

ofieincdi*  var.  Bonplandiana  (C.   chatmargtura), 

select  crown  bark,  232,980. 

5. 

erespilla,  1927. 

6. 

kmeifoUa,  Fitayo  bark,  12. 

7. 

nitida,  8426. 

8. 

Bp.,  2769. 

9. 

mierantha,  11,661. 

10. 

perumana,  3176. 

11. 

Pahtuiiana,  425. 

Mr  M*Ivor  also  gives  an  account  of  .the  price  of  the  bark 
of  each  in  the  London  market,  and  of  the  comparative  growth 
of  the  plants,  as  well  as  of  the  mode  in  which  they  have 
been  distributed. 


IV.  Account  of  a  Trip  to  Travancore,  CoonooTy  dc. 
By  Dr  Alexander  Hunter,  Madras. 

Dr  Hunter's  party  consisted  of  thirteen  persons — photo- 
graphers, an  artist,  an  industrial  pupil,  a  gardener,  &c.  Dr 
Hunter  describes  the  scenery  of  the  country  through  which 
they  passed,  and  various  industrial  products,  both  vegetable 
and  geological.  Among  the  plants  observed  were  Arachis 
hypogceay  Andropogon  Calamus  aromaticus  or  Boussa,  A, 
Schcenanthus  or  lemon  grass,  Agave  americana,  Fourcroya 
gigantea^  Acacia  arabica  or  Babool,  A.  Sundra^  Ccesalpinia 
Sappan,  C.  coriaria,  Inga  dvlcis^  Lawsonia  aToa^  Jatropha 
Curcas,  J.  muUifida,  species  of  Opuntia,  Euphorbia  TirucaUi 
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or  milk  hedge,  E,  Cuttimandoo,     These  Euphorbias  in  the 
young  state  are  eaten  by  goats. 

In  the  vicinity  of  Veilore  the  hills  begin  to  assume  a 
great  variety  of  bold,  picturesque  forms,  and  they  run  in 
ridges  branching  off  in  different  directions,  chiefly  to  the 
west.  The  peaks  attain  an  elevation  of  2600  to  3000  feet, 
but  there  is  little  tableland  on  the  hills,  and  only  a  scanty 
supply  of  low  scrubby  vegetation.  The  radnfall  at  Veilore 
and  the  vicinity  is  considerably  greater  than  at  Madras,  and 
the  luxuriance  and  size  of  some  of  the  trees  attest  this. 
There  cure  a  few  that  attain  a  considerable  size  in  the  avenues, 
as  two  species  of  Bassia,  the  longi/olia  or  Illoopy  and  lati- 
folia  or  Eppei,  both  handsome  shady  trees,  with  fine  broad 
tops  that  contrast  well  with  the  common  Banian.  These 
trees  yield  a  great  profusion  of  seed,  from  which  good  oils 
for  soap-making  can  be  expressed.  The  seeds  are  brown, 
oval,  and  pointed,  with  a  bitter  nutty  flavour.  The  Mar- 
gosa  or  Neem  (Melia  azadirachta)  is  another  tree  that  attains 
to  a  great  size  at  Veilore,  and  yields  a  timber  almost  equal 
to  mahogany,  and  often  with  better  blaze-marks,  if  the  wood 
is  old.  One  of  the  largest  and  most  showy  trees  of  Veilore 
is  the  Naga  or  Syzygiumjambolanum^  which  yields  a  fine 
timber,  and  a  purple  plum  much  eaten  by  the  natives.  This 
is  a  sweet  and  astringent  fruit,  very  like  the. damson,  and 
likely  to  make  a  good  substitute  for  it.  Another  useful 
timber  tree  that  thrives  in  this  district  is  the  soap  nut 
(Sapiridm  emargi^natus).  The  wood  of  this  is  very  hard, 
well  blazed,  pale  grey  and  yellow  in  colour,  difficult  to  work, 
but  taking  a  fine  polish,  and  very  durable.  This  is  a  hardy 
and  shady  tree,  and  ought  to  be  more  extensively  planted 
in  avenues  for  its  timber.  The  soil  about  Veilore  seems  to 
be  fertile,  judging  from  the  fine  crops  of  Indian  corn,  tobacco, 
and  paddy  that  are  produced.  The  dense  tops  of  large  trees 
in  the  vicinity  also  attract  attention  even  at  a  distance. 
But  the  chief  interest  of  the  station  is  associated  with  the 
fort  and  pagoda,  which  were  built  in  the  year  1365  by  an 
inhabitant  of  Vizianagram  named  Bommi  Reddi ;  he  was  a 
good  soldier,  and  assisted  the  inhabitants  of  the  town  in 
capturing  a  large  gang  of  robbers  who  had  pillaged  their 
property  and  were  concealed  in  the  neighbouring  forest, 
where  the  fort  now  stands. 
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On  attaining  an  elevation  of  2000  feet  at  Ahtoor,  the 
jungle  begins  to  be  less  dense,  and  the  character  of  the  trees 
changes — only  here  and  there  a  giant  Bojiibax  with  its 
angular  horizontal  branches,  or  a  more  feathery  Eriodendron 
with  its  graceful  hanging  leaves  and  curious  prickly  bark, 
may  be  seen  towering  above  the  stunted  shrubby  acacias, 
while  here  and  there  the  gigantic  leaves  of  the  teak,  or  the 
soft  velvety-leaved  abutilon  with  fine  large  yellow  flowers, 
form  pleasing  contrasts  of  foliage.  A  few  showy  Ipomoeas 
and  Thunbergias  take  the  place  of  the  Convolvuluses  of  the 
plains,  and  the  gigantic  pods  of  the  Entada  Furacetha  or  the 
large  trifoliate  leaves  of  the  Canavalia  or  sword-bean  may 
be  seen  in  refreshing  luxuriance.  Dr  Hunter  also  gives  an 
account  of  the  geological  features  of  the  country,  and  describes 
various  rocks  useful  for  pottery  and  for  building  purposes. 

V.  Report  on  the  Working  of  the  Oovemment  Tea  Factories 
and  Plantations  in  the  North-Westem  Provinces  during 
1863-64.     By  William  Jameson,  Esq.,  Surgeon-Major. 

Mr  Jameson  describes  the  manner  in  which  the  Govern- 
ment tea  plantations  and  factories  in  the  Kohistan  and 
Boons  of  the  North- Western  Provinces  have  been  worked 
during  the  year  ending  May  1864.  The  total  yield  of  tea  in 
Dehra  Doon,  Kumaon,  and  Kangra  has  been  66,352  lbs.  The 
plantations  have  also  yielded  upwards  of  85  tons  of  6eeds. 

The  teas  at  Dehra  Doon  and  Almorah  are  classified  under 
souchong,  pouchong,  bohea,  hyson-skin,  and  young  hyson. 
Mr  Jameson  calculates  that  the  produce  of  seeds  in  the 
Kohistan  of  the  North- Western  Provinces  last  year  was  2361 
maunds,  and  that  each  maund  contains  24,000  seeds.  Sup- 
posing that  4000  seedlings  were  required  for  an  acre,  Mr 
Jameson  calculates  that  he  might  have  upwards  of  42  millions 
of  seedlings,  which  would  supply  upwards  of  10,000  acres. 
In  thirty  or  forty  years  the  Kohistan  of  the  Punjaub  and  of 
the  North- Western  Provinces  might  produce  tea  equal  in 
quantity  to  the  whole  export  trade  of  China.  With  good 
cultivation  and  good  land,  3001b.  of  tea  per  acre  might  be 
easily  obtained. 

Photographs  of  the  tea  plantations  in  Kangra,  sent  by  Dr 
Cleghom,  were  exhibited. 
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VI.  Extracts  from  Botanical  Correspondence,  Communicated 
by  Mr  John  Sadler. 

1.  Letter  from  Mr  John  S.  M'Kay  to  Mr  M'Nab,  dated 
New  Quito  Cinchona  Plantation,  11th  August  1864,  in 
which  he  gives  a  full  account  of  a  trip  he  had  made  from 
the  Neilgherries  to  Holta,  near  the  base  o^  the  Himalayas, 
a  distance  of  nearly  2000  miles,  with  several  c^ses  of  young 
plants  of  Cinchona  destined  for  the  new  plantation  there. 
The  proposed  plantation  is  at  present  under  a  dense  forest 
of  Pinus  longifolia, 

2.  Letter  from  Mr  A.  Denham,  dated  Botanic  Garden, 
Madras,  13th  September  1864,  in  which  he  says — "  I  had 
the  pleasure  of  a  trip  to  Bangalore  on  9th  August.  The 
distance  is  about  200  miles,  and  the  transit  much  better 
than  formerly,  as  the  whole  route  of  railway  is  now  open, 
on  account  of  which  there  was  a  splendid  entertainment  at 
Bangalore  on  the  10th,  held  in  the  public  liall.  I  stayed 
with  the  superintendent  of  the  Lai  Bagh  Garden.  The 
climate  is  one  of  the  best  in  southern  India.  The  gardens 
are  very  extensive,  and  are  laid  out  quite  in  the  English 
style,  and  contain  many  species  of  our  home-grown  plants. 
All  bedding-out  plants  do  well.  Scarlet  geraniums  stand 
many  years.  Eoses  are  the  gem  of  the  gardens,  and  the  show 
they  make  nearly  all  the  season  over  is  superb.  Araucaria 
and  Cupressus  do  very  well.  Meyenia  erecta  and  Plumbago 
rosea  make  splendid  hedges,  and  for  edgings  the  Oendarussa 
vulgaris  is  little  behind  the  English  boxwood.  The  oak 
and  ivy  recently  introduced  are  thriving  well.  Strawberries 
produce  abundance  of  fruit.  Apples  and  pears  bear  two 
crops  yearly,  but  the  fruit  is  small  and  the  plants  assume 
the  form  of  bushes.  Grapes  are  a  very  indifferent  crop. 
Climbers,  such  as  Tecomas,  BignoniaSj  Thunbergias,  and 
many  leguminous  plants,  do  well.  There  are  few  palms, 
and  not  so  many  flowering  trees  as  we  have  in  the  plains. 
On  my  return  to  Madras  I  took  the  night  train,  and  could 
not  help  thinking  myself  at  home  again,  particularly  when 
I  found  myself  in  a  railway  carriage  (English-make)  with 
other  Europeans,  and  travelling  through  what  was  very  like 
some  of  our  Scotch  scenery.  The  moon  was  full,  and  the 
pace  at  which  we  came  down  some  of  the  sharp  inclines 
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with  the  steam  shut  off,  was  very  rapid.    We  left  Bangalore 
at  7  r.M.,  and  reached  Madras  at  6.30  next  morning.'' 

3.  Letter  from  Dr  B.  Carrington,  Prestwick,  in  which  he 
refers  to  having  found  Scirptia  Wataoni  and  8.  uniglumia, 
both  growing  together  in  the  same  field  at  Southport,  during 
the  autumn  of  1863,  and  differing  in  no  respect  except  in 
the  bristles. 

4.  Letter  from  the  Rev.  James  Fraser,  Colvend  Manse, 
giving  an  account  of  a  botanical  trip  to  the  Isle  of  Skye  in 
July  last.  He  reports  having  found  Lathrcea  squamaria 
growing  on  the  face  of  a  brae,  close  to  a  little  bridge  near 
the  Inn  of  Dunvegan,  in  a  spot  where  the  Orobtis  sylvcUictis 
grows  abundantly.  An  English  gentleman  there,  Mr  A.  N. 
Preston,  had  shown  him  a  specimen  of  Ihyas  octopetcda, 
which  he  had  collected  about  two  and  a  half  miles  from 
Broadford,  on  the  road  to  Torrin. 

5.  Letter  from  Dr  James  Stirton,  Glasgow,  referring  to 
several  rare  mosses  which  he  had  recently  collected,  and 
more  especially  to  Grimmia  commutcUa — a  moss  new  to 
Britain,  which  he  picked  in  July  last  on  Moncrieffe  Hill, 
near  Perth.  It  has  not  yet  been  met  with  in  fruit.  Speci- 
mens of  the  mosses  were  exhibited. 

Mr  M*Nab  exhibited  sections  of  various  trees  which  had 
been  blown  down  in  the  Botanic  Garden  by  tho  late  storm, 
and  remarked  that,  during  the  severe  north-easterly  gale 
which  visited  this  district  on  the  23d  of  October  last,  several 
trees  in  the  Botanic  Garden  were  uprooted.  One  of  these 
was  a  fine  Corsican  pine  {Pinna  Laricio)^  50  feet  high,  and 
5  feet  in  circumference  at  base,  4  feet  9  inches  at  4  feet 
above  ground,  and  4  feet  at  18  feet  above  the  surface.  This 
tree  was  thirty-three  years  old,  and  shows  on  its  stem  thirty- 
three  distinct  semi-spiral  whorls  of  branches.  The  tree 
grew  on  a  deep  bed  of  sund,  but  the  roots  do  not  seem  to 
have  penetrated  below  that  portion  of  soil  originally  trenched. 
The  straight  stem  and  regular  growth  of  the  Corsican  pine 
recommend  it  for  more  general  cultivation  than  it  at  present 
receives.  In  more  favourable  soils  and  situations  this  tree 
is  advantageously  employed  for  railway  sleepers  and  other 
useful  purposes  twenty  years  after  being  planted.  The 
timber  is  heavy  and  full  of  resin.     Planters  of  the  Corsican 
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pine  on  an  extensive  scale  would  do  well  to  obtain  their 
plants  raised  from  native  seeds  in  preference  to  those 
ripened  in  this  country.  The  trees  in  the  Botanic  Garden, 
.of  which  two  now  remain,  were  originally  raised  from  native 
seeds. 

The  same  gale  which  uprooted  the  Corsican  pine  also 
destroyed  the  large  Tilia  americana  (pubescent  variety). 
This  tree  was  considerably  damaged  by  frost  during  the 
ever-memorable  winter  of  1859-60,  when  the  bark  and  wood 
were  much  split  up ;  since  then,  the  foliage  of  this  tree  was 
observed  every  year  becoming  smaller,  and  the  flowers  pro- 
duced were  in  the  utmost  abundance.  It  had  an  unbranched 
trunk,  9  feet  high  and  5  feet  8  inches  in  circumference,  and 
afterwards  branched  to  the  height  of  38  feet,  and  40  feet 
was  the  diameter  of  its  branches.  The  annual  rings  show 
the  tree  to  be  seventy-six  years  old.  It  was  removed  from 
the  Botanic  Garden,  Leith  Walk,  during  1822,  when  of  large 
size — viz.,  thirty- four  years  old.  The  annual  rings  formed 
for  two  or  three  years  after  planting  are  very  close  and  small 
when  compared  with  those  formed  before  removal  and  after 
being  three  years  planted. 

Mr  M*Nab  exhibited  portions  of  an  earthenware  drain 
choked  with  the  roots  of  an  elm  tree,  and  stated  that  during 
the  year  1848  an  earthenware  drain-pipe,  having  a  4-inch 
bore,  was  laid  from  the  winter-house  in  the  Experimental 
Garden,  to  convey  the  surface  water  from  the  stokehole  and 
rain-water  cisterns.  Lately,  some  new  works  have  been 
going  on  which  necessitated  an  examination  of  this  drain, 
when  upwards  of  80  feet  of  it  were  found  to  be  entirely 
choked  with  the  roots  from  two  young  elm  trees,  which 
were  planted  in  the  neighbourhood  soon  after  the  drain-pipes 
were  laid  down.  The  drain  was  8  feet  6  inches  under  the 
surface  of  the  ground,  and  laid  on  a  bed  of  undisturbed 
sand,  having  all  the  joints  filled  wit^  prepared  clay.  Through 
one  of  the  clay  joints  the  elm  roots  had  entered,  and  ex- 
tended themseWes  40  feet  in  each  direction.  As  the  choking 
of  drain  pipes  with  tree  roots  is  a  very  common  occurrence,, 
and  frequently  causes  much  inconvenience,  it  would  be  well 
if  parties  laying  ^rain-pipes  from  dwelling-houses,  particu- 
larly if  trees  are  to  be  planted  or  already  exist  in  the  neigh- 
bourhood, had  the  joints  filled  with  cement  instead  of  clay. 
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No  matter  what  depth  the  drains  are  laid  under  the  surface, 
roots,  particularly  elm,  will  be  sure  to  find  their  way  to 
them. 

Mr  Gorrie  exhibited  specimens  of  the  following  plants  in 
flower  and  fruit  in  the  open  air  on  8th  December : — New 
Zealand  spinage,  Oxalia  crenata,  Indian  cress,  borage,  Cape 
gooseberry,  common  radish,  knotted  marjoram,  alpine  straw- 
berry, common  yellow  crocus. 

Dr  P.  B.  W.  White  sent  specimens  of  Oocytropis  HaUeri, 
collected  by  him  on  Ben  Chonzie  in  September  last,  at  an 
elevation  of  about  2200  feet. 

Mr  W.  H.  Symes  presented  specimens  of  Leptogium 
Schraderi,  a  rare  lichen,  collected  by  him  near  Albury  in 
August  last ;  and  a  slide  containing  some  good  diatoms. 

Dr  Greville  presented  a  specimen  of  Chorda  Filum  fi 
collected  by  Mrs  Gray  at  Swanage.  This  sea-weed  generally 
is  found  growing  in  comparatively  shallow  water,  in  long 
cords,  sometimes  stretching  for  several  yards,  but  when  the 
plant  is  located  in  deep  water  these  cords  coil  upon  them- 
selves so  as  to  form  an  inflated  bag. 

A  photograph  of  a  fine  specimen  of  Ficu8  religioaa,  sent 
by  Dr  Cleghom,  was  exhibited. 

Professor  Balfour  noticed  the  addition  to  the  University 
herbarium  of  a  large  collection  of  plants  from  Southern 
Syria,  collected  by  Mr  B.  T.  Lowne  during  1863-64. 


12th  January  1865. — Professor  Balfour,  Vice-President, 
in  the  Chair. 

The  following  gentlemen  were  elected  Fellows  of  the 
Society : — 

Robert  Hutchison,  Esq.,  of  Carlowrie,  F.R.SJ:. 
R.  T.  Mackintosh,  Esq. 
0.  CuRRiE  Ritchie,  Esq. 
John  Msnzieb,  Esq. 

The  following  donations  to  the  Museum  at  the  Botanic 
Garden  were  noticed : — 

From  Dr  John  Gray,  R.N. — Specimen  of  "Palloo"  (hairs  of 
Cihotium  Schiedeanum),  from  the  Sandwich  Islands^ 
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From  James  Ritchie,  Esq.,  G.E.,  Perth — Specimens  of  Conferva 
from  Strath peffer. 

From  Mrs  Balfour — Bag  ornamented  with  Tarious  l^uminous 
seeds. 

From  Mr  Archibald  Gorrie,  forester,  Holkham  Hall — Cones  of 
Pieea  Webhiana,  Sequoia  seinpertdrens,  and  Cryptomeria  japonica^ 
ripened  there. 

The  following  additions  to  the  University  Herbarium 
were  announced : — 

From  C.  Byre  Parker,  Esq. — ^A  large  collection  of  English 
plants. 

From  Sir  David  Brewster — Specimens  of  Casna  Brewsteri  (F. 
Mueller),  from  Burdekin  Eiver,  Australia,  transmitted  by  Dr  F. 
Mueller,  director  of  the  Melbourne  Botanic  Garden. 

From  Mr  P.  K.  Vartan,  medical  missionary,  Nazareth — Speci- 
mens of  Capparis  sjnnosa^  the  Hyssop  plant  of  the  Bible,  and  speci- 
mens of  the  ordinary  hyssop  {Hyssopus  oficinalis),  from  Palestine. 

From  Mr  W.  W.  Evans — Specimens  of  Helminthia  {Pieris) 
echhides^  from  Tynefield,  about  8|  miles  west  from  Dunbar. 

Fasc.  XII.  of  Leighton's  ''Lichenes  Britannici  Exsiccati^  has 
also  been  added. 

The  following  donation  to  the  Library  was  laid  on  the 
table  :— 

Proceedings  of  the  Royal  Horticultural  Society,  vol.  iv.  No.  12 ; 
vol.  V.  No.  1. 

The  following  CommunicationB  were  read : — 

I.  Account  of  Excursions  to  the  Mountains  at  the  head  of 
Lochlomond^  to  Ben  Lawers  and  the  Sow  o/Athole^  in 
August  and  September  1864.     By  Professor  Balfour. 

In  this  paper  the  author  gave  an  account  of  an  excursion 
made  with  pupils  to  Inveraman,  at  the  head  of  Loch- 
lomond;  and  of  excursions  to  Ben  Voirlich,  Benmore,  Bin- 
nain  or  Stobbinnain,  the  Cobler,  Benima,  and  the  shores  of 
Lochlomond,  from  August  9th  to  13th.  The  party  con- 
sisted of  Professor  Balfour,  Messrs  P.  Neill  Fraser,  T.  L. 
Brunton,  F.  W.  Moinet,  John  P.  Gordon,  and  James 
Thomson.  Among  the  more  interesting  plants  noticed  were 
the  following: — Sagina  nivalis,  on  Binnain,  along  with 
Draha  rupestris,  Carex  vaginata,  and  Polypodium  alpestre, 
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also  Saxi/raga  nivalis^  Carex  puUa^  Polystichum  Lonchitis^ 
Poa  Balfourii^  and  various  species  of  Sagina.  On  Ben  Voir- 
lich  all  the  ordinary  alpine  species  were  collected.  On  the 
Cobler,  the  party  collected  Saussurea  alpinay  Draba  incana, 
Polystichum  Lonchitis,  HymenophyUum  Wilson%  and  Crypto^ 
gramme  crispa.  On  August  20,  Dr  Balfour  visited  the 
mountain  called  the  Sow  of  Athole,  and  gathered  on  it 
PhyUodoce  coeruleay  Azalea  procumbens,  Lycopodium  anno- 
tinum^  Comics  sicecica,  and  other  alpine  plants.  On  25th 
August  he  made  an  excursion  to  Ben  Lawers,  and  found 
abundance  of  Sagina  nivalis  on  the  spot  where  he  had 
gathered  the  plant  in  1847.  He  also  picked  Saxifraga 
cemuay  Draba  rupestris,  and  numerous  other  alpine  species. 
Along  with  Sagina  nivalis  were  gathered  S.  procumbens^ 
exhibiting  very  interesting  forms ;  S.  saacatiliSy  S.  subulata, 
and  Alsine  rubella.  Some  of  the  forms  of  Sagina  seem 
to  require  special  examination.  Specimens  of  the  plants 
were  exhibited,  and  remarks  were  made  on  the  local  dis- 
tribution of  plants  in  Scotland,  specimens  being  shown  of 
species  confined  to  single  localities,  and  of  others  only  found 
in  two  or  three  places. 


II.  Notice  of  a  species  of  Dilivaria  {Acanthus)  sent  from 
Old  Caiabar  by  Mr  A.  Hewan,  Medical  Missionary, 
and  nowjlowering  in  the  Edinburgh  Botanic  Garden. 

This  acanthaceous  plant  belongs  to  the  true  Acanthus 
section,  as  described  by  Dr  T.  Anderson  of  Calcutta,  in  his 
valuable  paper  on  Acanthaceae.  It  resembles  Dilivaria 
{Acanthus)  ilicifolia  of  Jussieu,  but  differs  from  it  in  its 
larger  oblong-lanceolate  leaves  which  are  sinuately  lobed, 
and  have  ovate  acute  segments.  It  is  apparently  Acanthus 
montanus  of  Anderson.  The  plant  has  showy  pinkish 
flowers,  with  large  bracts  having  spiny  teeth.  The  upper 
bract  is  larger  than  the  lower.  Calyx  bilabiate,  upper  lip 
large  ;  corolla  unilabiate,  upper  lip  being  undeveloped, 
stamen  didynamous ;  anthers  unilocular,  with  a  bearded 
margin ;  base  of  style  with  a  hairy  sheath. 
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III.  Notice  of  Rosa  alpina  {Deseglise)  found  naturalised 

near  Perth.    By  F.  B.  W.  White,  M.D. 

Dr  White  stated  that  he  ha^  gathered  this  rose  in  the 
depth  of  the  woods,  on  Kinnoul  Hill,  near  Perth,  where  it 
seems  to  have  fairly  established  itself.  He  gave  a  descrip- 
tion of  the  plant  and  exhibited  specimens  from  the  locality. 
The  plant  is  not  uncommon  on  the  Continent. 

IV.  Extracts  from  Bota/nical  Correspondence.      Communi- 

cated by  Professor  Balfour. 

1.  Letter  from  Mr  Henry  Beecroft  Harvey,  giving  a  de- 
scription of  the  country  near  Glenelg,  Queensland,  Aus- 
tralia. 

2.  Letter  from  Mr  William  R.  M*Nab,  giving  a  descrip- 
tion of  the  microscopical  arrangements  in  Professor  Vir- 
choVs  class  of  Histology  at  Berlin. 

3.  Letter  from  the  Rev.  James  Farquharson,  noting 
some  of  the  rarer  plants  which  occur  in  the  neighbourhood 
of  Selkirk,  among  which  are  Trientalis  eurqpcea,  Neottia 
Nidus-avis^  Lathrcea  sqtmm^xria,  Plantago  media,  Blysmns 
compressus,  &c. 

Mr  Sadler  exhibited  specimens  of  Cystopteris  fragilis  var. 
interrupta,  which  he  had  picked  in  Glen  Farg,  near  Bridge 
of  Earn,  in  1863. 

Dr  James  Stirton,  Glasgow,  sent  specimens  of  Mnium 
cochlearifolium,  found  by  him  on  the  hills  behind  Dunoon. 

Specimens  were  exhibited  of  Sagina  dliata  (Fries)  and 
Arenaria  leptoclados  (Guss.),  which  had  been  transmitted 
'  from  Old  Machar,  Aberdeenshire,  by  Mr  John  Sim ;  also 
specimens  of  Simethis  bicohr  (Kunth),  from  Bournemouth, 
and  of  Phalaris  paradooca  (L.)  from  Swanage,  transmitted 
by  James  Hussey,  Esq.  of  Salisbury. 

Mr  John  McDonald  exhibited  a  peculiar  monstrous  con- 
dition of  a  double  Roman  Narcissus. 

Dr  Greville  sent  a  specimen  of  the  common  Carnation 
exhibiting  monstrosity  in  flowers,  all  the  floral  envelopes 
being  changed  into  scales  or  bracts. 
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Professor  Balfour  announced  the  painful  intelligence  of 
the  death  of  Dr  W.  Balfour  Baikie,  one  of  the  early  mem- 
bers of  the  Society,  who  had  distinguished  himself  by  his 
discoveries  in  Africa.  He  died  of  dysentery  at  Sierra 
Leone  on  30th  November  last.  Dr  Baikie  had  been  elected 
a  Fellow  of  the  Society  on  11th  February  1847. 


Qth  February  1865. — Professor  Balfour,  V.P.,  in  the  Chair. 

The  following  donations  to  the  Library  were  laid  on  the 
table : — 

Analytical  Drawings  of  Australian  Mosses,  Fasc.  1,  by  Ferdi- 
nand Mueller,  Ph.D.,  M.D.,  &c. — From  the  Author. 

The  Vegetation  of  the  Chatham  Islands,  by  Ferdinand  Mueller, 
Ph.D.,  M.D.,  &c. — From  the  Author. 

Transactions  of  the  Royal  Society  of  Arts,  Vol.  VI.,  part  4. — 
Prom  the  Society. 

Verhandlungen  des  Naturforschenden  Vereines  in  Briinn,  Band 
II. — From  the  Society. 

The  following  donations  to  the  Museum  at  the  Botanic 
Garden  were  noticed : — 

From  Thomas  Patton,  Esq.,  Glenalmond — Cones  of  Pinus 
monticola,  taken  from  young  grafted  trees  three  or  four  years  old. 

From  Robert  Liddle,  Esq. — Various  fruits  and  seeds  from 
Africa. 

From  Surgeon-Major  Rae — ^Twin  apple,  produced  at  Lochiehead, 
Fife. 

From  Dr  Murchison — ^Watch-chain  made  of  shell -lac 

From  Thomas  Thomson,  Esq. — Cones  of  Abiet  Menziesii^ 
ripened  at  Keillour,  Perth. 

Before  commencing  the  public  business,  Professor  Bal- 
four alluded  to  the  loss  which  the  Society  had  sustained  in 
the  death  of  Dr  Hugh  Falconer,  which  melancholy  event 
took  place  in  London  on  31st  January  last.  Dr  Falconer 
was  a  native  of  Forres ;  he  graduated  in  Edinburgh  in 
1829,  and  wrote  a  thesis  on  chorea.  He  became  a  fellow  of 
the  Botanical  Society  in  July  1841.  He  had  distinguished 
himself  in  India  as  superintendent  of  the  Botanic  Gardens 
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of  Saharunpore  and  Calcutta,  and  by  his  valuable  palsonto- 
logical  researches  in  regard  to  mammalia. 

The  following  Communications  were  read : — 

I.  Contributions  to  the  Flora  of  OtagOy  New  Zealand.     By 
W.  Laudeb  Lindsay,  M.D.,  F.E.S.E.,  F.L.S. 

Abstract — The  following  remarks  have  reference  mainly 
to  a  collection  of  Flowering  Plants  and  Ferns,  made  in 
1861*  (October  to  December)  in  the  district  between  Dun- 
edin  and  the  Clutha  (East  Coast). 

When  (in  1861)  I  visited  Otago,  almost  nothing  could  be 
said  to  be  known  of  the  Flora  of  the  settled  districts  of  the 
east  coast,  or  generally  of  the  interior  of  that  Province.f  AH 
that  was  then  known  of  its  botany  was  concentrated  in  Dr 
Hooker's  magnificent  "  Flora  Novae  Zelandiae,"J  and  was  the 
fruit  of  the  collections  made  by  the  Naturalists  of  various 
survey  or  exploring  expeditions  sent  from  this  country.§ 
Of  these  contributions  to  the  Otago  flora,  the  most  recent,  as 
well  as  in  all  respects  the  most  important,  are  those  of  Dr 
Lyall  of  H.M.S.  '*  Acheron,"  made  mostly  in  1851.  The 
only  locality  he  visited  on  the  east  coast  was  Otago  Harbour, 
whose  shores  he  botanised ;  and  this  appears  to  have  been 
the  only  collection  made  on  the  east  coast  previous  to  my 
visit  in  1861,  But  on  the  west  coast  he  explored  most  of 
the  larger  fjords  with  which  it  is  indented,  and  of  a  scries  of 
which  it  may  be  said  to  consist.  His  predecessors  in  the 
botanical  exploration  of  the  ivest  coast  of  Otago  (for  none 
of  them  had  visited  the  east  coast)  had  apparently  all  been 
confined  to  Dusky  Bay,  which  is  a  classical  name  in  the 
flora  of  Otago  in  connection  with  the  voyages  of  the  cele- 
brated navigators  Cook  and  Vancouver.     Dr  Lyall  was  there- 

*  When  not  otherwise  speeified,  aU  my  remarks  mnst  be  held  to  refer  to 
this  date, — that  of  my  own  visit  and  collections. 

t  With  the  exception  of  certain  portions  of  the  eoast8  of  Otago,  to  be  here- 
after specified,  the  flora  of"  the  south  island  of  New  Zealand  was  virtually 
unknown  south  ofAkaroa  (Banks's  Peninsula),  in  the  Province  of  Canterbury. 

X  Vol.  i.,  containing  '*  Flowering  Plants  and  Ferns,"  pablished  in  1858. 

i  1.  Sir  Joseph  Banks  and  Dr  Solander:  Captain  Cook's  flrst  expedition, 
1 769.  2.  Forsters,  father  and  son,  and  Dr  Sparrmann :  Cook's  second  voyage 
of  discovery,  March  1778.  8.  Dr  Anderson  :  Cook's  third  voyage,  1776-1780. 
4.  Dr  Menzies :  Captain  Vancouver's  expedition. 
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fore  the  only  botanist  who  had  an  opportunity  of  visiting 
localities  along  the  whole  west  coast  of  Otago,  and  who  as- 
cended, sometimes  to  a  height  of  3000  or  4000  feet,  the  moun- 
tains which  bound  its  fjords.  Some  of  the  localities  visited 
from  the  sea  by  the  distinguished  naturalists  who  were  the 
earliest  contributors  to  the  Otago  flora,  have  apparently  not 
been  since  revisited,  and  there  are  therefore  not  a  few  of 
the  peculiar  plants  of  the  west  coast  which  have  been,  up  to 
this  date,  collected  only  by  these  botanists. 

My  own  collections  were  made  in  the  settled  districts  be* 
tween  Dunedin,  the  capital  of  the  province,  which  is  situ- 
ated at  the  head  of  Otago  Harbour  before  mentioned,  and  the 
magnificent  Clutha  river,  the  Tay  of  New  Zealand.  This 
represents  a  parallelogram  of  country  about  sixty  miles 
long  by  twenty  broad.  It  may  be  characterised  as  the  Low- 
lands,  or  district  of  the  plains,  in  contradistinction  to  the 
west  coast  region,  which  is  that  essentially  of  deep  fjords^ 
with  lofty  mountain  walls.  The  east  coast  belt  alluded  to 
includes  the  great  plains  of  the  Taeri,  Tokomairiro,  and 
Clutha,  as  well  as  the  upland  districts  of  Greenisland,  Saddle- 
hill,  Tuapeka,  and  others.  It  contains  few  hills  of  an  ele- 
vation higher  than  1500  feet,  and  consists  virtually  of  a 
succession  of  plains  and  gentle  uplands.  Its  flora  may  be 
held  to  represent,  so  far  as  it  goes,  that  of  the  eastern  sea- 
board, eastern  plains,  and  generally  the  settled  districts  of 
Otago.  But  it  differs  materially  from  that  of  the  western 
alps,  which  rise  to  9000  feet ;  of  the  central  great  lake 
basins ;  and  of  the  western  fjords — whose  flora  has,  gene- 
rally speaking,  an  alpine  or  sub-alpine  character. 

The  *'  Flora  Novsb  Zelandise"  records  104  species  of  flower- 
ing plants  and  ferns,  as  occurring  on  the  coasts  (mostly 
western)  of  Otago.  Of  these,  34  species,  or  32*68  per  cent., 
were  found  by  me  in  the  eastern  districts,  and  are  therefore 
probably  generally  distributed  over  Otago.  But  the  majority 
are  peculiar  to  the  western  alps  or  fjords.  They  include 
some  of  the  most  characteristic  and  most  beautiful  her- 
baceous plants  of  Otago  (e.gr.,  species  of  OUaria,  Cdmisia, 
Senecio,  and  Cordyline). 

In  addition  to  the, species  recorded  in  the  "  Flora  Novsb 
ZelandisB,''  as  occurring  in  Otago,  it  mentions  193  species  as 
"  abundant  throughout  the  islands,"  as   "  common  in  the 
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middle  and  north  islands  f  or  otherwise  in  such  terms, 
quoad  their  geographical  range,  as  to  lead  to  the  inference 
that  they  are  to  be  looked  for  in  Otago.  But  it  is  unsafe  to 
found  much  on  this  category ;  for,  on  comparing  the  "  Flora 
N0V8B  ZelandifiB,'!  published  in  1853,  with  the  "  Handbook," 
issued  only  a  few  months  ago  (1864),  I  find  that  there  have 
been  in  many  instances  essential  modifications  of  the  ex- 
pressions in  question ;  and  that  there  are  in  many  cases  no 
proofs  up  to  this  date  that  the  species  so  described  occur  in 
Otago. 

(Here  followed  in  the  MSS.  a  systematic  enumeration  of 
the  phsBuogams  and  ferns  collected  by  the  author  during 
his  excursions.) 

Total  Natural  Orders,    ...  68 

„     Grenera,        ....         147 
„     Species,        .         .         .         .         235 

Analysing  the  list  in  question,  with  a  view  to  set  forth 
in  an  abstract  form  the  peculiarities  of  the  flora  of  the 
eastern  seaboard  of  Otago,  it  has  to  be  remarked,  in  the 
first  place,  that  five  species  are  new  to  science,  viz., — 


1.  Viscum  Lindsayi.     Oliver. 

2.  Gel misia  Lindsayi.  Hook.fil. 

3.  Poa  Lindsayi.     Hook.  fil. 


4.  Aciphylla  GolensoL   Hook.  fil. 

5.  Grepis     Novae     Zelandiae. 

Hook.  fiL 


Of  these,  the  first  three  were  not  previously  known  as 
natives  of  New  Zealand  or  other  countries.  Of  the  other 
two,  Crepia  Novce  Zelandice  had  been  previously  collected  in 
Queen  Charlotte's  Sound,  and  AciphyUa  Colensoi  in  various 
parts  of  the  alps  of  the  north  and  south  islands  (2000  to 
6500  feet  in  the  latter).  Three  species  previously  unde-  . 
tected  in  New  Zealand  or  elsewhere — new  to  science — 
may  be  regarded  as  very  insignificant  fruits  or  results  from 
the  botanical  exploration  of  a  district  of  a  country  botani- 
cally  new — up  to  this  period  virtually  an  untrodden  field. 
But  the  number  is  considerable  when  we  remember — 
1.  That  Dr  Hooker  had  pointed  out,  as  the  result  of  his  in- 
vestigations during  the  preparation  of  his  magnum  opus, 
the  New  Zealand  Flora,  that  novelties  were  to  be  looked  for 
only  in  the  southern  Alps  ;  2.  That  this  was  the  region  of 
the  plains,  where  we  could  only  look  for  an  extension  of 
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the  flora  of  Canterbury  and  Nelson,  both  of  which  pro- 
vinces had  been  much  more  fully,  in  their  interior  at  least, 
botanised  than  Otago  ;  3.  That  this  was  the  region  of  settle- 
ment, in  which  the  progress  of  cultivation  was  likely  to  lead 
to  the  disappearance  of  the  rarer  or  less  hardy  native  her- 
baceous plants,  with  a  corresponding  introduction  of  the 
more  robust  emigrants  of  Britain  or  Europe.  I  venture  to 
bring  this  point  somewhat  prominently  forward  for  the  en- 
couragement of  the  local  botanist,  who  must  not  be  dis- 
suaded  from  collecting  under  the  impression  that  the  work 
of  botanical  examination  in  Otago  has  been  completed,  and 
that  no  novelties  remain  to  reward  his  labours.  Even 
should  he  fail  in  the  discovery  of  species  new  to  science — and 
this  is  not  likely,  at  least  at  any  distance  from  Dunedin — 
he  is  almost  certain  to  add  new  species  to  the  flora  of 
Otago — ^plants, that  is,  hitherto  undetected  within  its  borders, 
though  found  in  other  parts  of  New  Zealand;  and  he  is  thus 
sure  of  contributing  materially  to  our  present  imperfect 
knowledge  of  the  geographical  range  of  species  in  that  pro- 
vince, as  well  as  in  the  New  Zealand  islands  in  general. 

I  estimate  that  to  the  Otago  flora,  as  it  is  at  present 
known,  which  amounts  to  591  species  in  the  department  of 
Phsanogams  and  Ferns,  at  least  a  hundred  species  remain 
to  he  added  ly  local  botanists. 

My  list  of  Otago  plants  contains  several  contributions  to 
the  geographical  botany  both  of  Otago  and  New  Zealand. 
For  instance — 

1.  Poa  breyiglumis 
is  not  recorded  at  all  in  the  New  Zealand  Flora  as  a  native 
of  New  Zealand,  though  it  appears  in  Dr  Hooker's  "  Flora 
Antarctica." 

2.  Juncos  australis,  I     4.  Carcx  Gaudichaudiana, 

8.  Luzula  Oldfieldii,  | 

find  no  place  in  the  "  Flora  Novcb  ZelandisB,"  but  are  re- 
corded in  Dr  Hooker's  "  Flora  Tasmaniee." 

6.  Potamogeton  heterophjUus 

does  not  appear  in  the  "  Flora  Nov»  Zelandiee,"  but  is  a 
British  plant,  occurring  also  in  Tasmania,  and  in  various 
temperate  regions  throughout  the  world. 

TRiOVS.  BOT.  SOC,  VOL.  VIII.  2  K 
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Again,  the  following  had  not  been  previously  found,  or 
recorded  as  having  been  found,  in  Otago ;  and  not  a  few  of 
them  appear  in  the  "  Flora  Novaa  Zelandia)"  as  north  island 
plants  only : — 


IL  Typha  angustifolia. 

12.  Ruppia  maritima. 

13.  Carex  testacea. 

14.  Carex  lucida. 

15.  Echinopogon  ovatus. 

16.  Dicbelachne  crinita. 
17  Agrostis  quadriseta. 

18.  Arundo  conspicua 

19.  Deschampsia  ccespitosa 

20.  Hymenophyllum  crispatgm. 

21.  Hypolepis  tenuifolia. 

22.  Azolla  rubra. 


1.  Clematis  Colensoi,  and 

var.  rutcefolia. 

2.  Hypericum  japonicum. 

3.  Myriopbyllum  elatinoides. 

4.  Mesembryanihemum    aus- 

trale. 

5.  Coprosma  rotundifolia. 

6.  Asperula  perpusilla. 

7.  Lagenopbora  pinnatifida. 

8.  Myosotis  antarctica. 

9.  Mimulus  radicans. 
10.  Podocarpus  dacrydioides. 

Not  the  least  interesting  feature  in  my  collection  of 
1861  is  the  circumstance  that  no  less  than  twenty-five  spe- 
cies, or  10*63  per  cent,  of  the  whole,  are  British  plants,  which 
are  equally  indigenous  to  New  Zealand.  In  some  of  these 
cases,  it  will  be  observed,  the  type  only  is  British,  while  the 
variety  or  form  is  peculiar  to  New  Zealand.  In  others, 
however,  the  type,  as  well  as  its  dominant  forms,  are  equally 
common  to  Britain  and  New  Zealand.  All  are  herbaceous, 
hardy  plants;  of  which  it  is  to  be  remarked  that  ten  of  the 
twenty-five,  or  40  per  cent.,  are  aquatics  or  semi-aquatics, 
growing  in  water,  marshes,  or  by  the  sides  of  streams,  both 
in  Britain  and  New  Zealand,  while  one  or  two,  which  do 
not  generally  inhabit  such  localities  in  Britain,  were  found 
by  me  frequenting  them  occasionally  in  Otago. 

In  addition,  however,  to  these  twenty-five  British  plants 
which  are  natives  of  Otago,  and  of  New  Zealand  generally, 
I  met  with  the  following  familiar  British  plants,  or  weeds, 
growing  more  or  less  in  a  wild  state,  which  have  been  in- 
troduced by  man  apparently,  and  are  now,  or  are  becoming, 
naturalised : — 


N.  0.  1.  GRAMINEiB — 

1.  Poa  annua,  L. 

2.  Festuca  bromoides,  L. 

3.  Lolium  perenne,  L. 

4.  Antboxantbum  odoratum, 

L. 


5.  Helens  mollis,  L. 

6.  Phalaris  canariensis,  L. 

7.  Alopecurus  agrestis,  L. 

8.  Phlcum  pratense,  L. 

N.  O.  2.  PoLYGONEiE. 

9.  Rumex  acetosa,  L. 
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10.  B.  acetosella,  L. 

11.  B.  orispas,  L. 

12.  R.  obtusifolius,  L. 

N.  O.  3.  GARYOPHYLLEiB  — 

13.  Stellaria  media,  Sm. 

14.  Cerastium  glomeratum, 

Thuil. 

15.  C.  TiBcoBum,  L. 

16.  Spergula  arvenBis,  L. 

N.  O.  4.  ORUCIFERiE — 

17.  Brassica  oleracca,  L. 

18.  B.  campestris,  L. 

19.  Nasturtium  ofRcinale,  L. 


20.  Capsella  bursa-pastoris, 

L. 

N.  O.  5.  LEGUMINOSiE 

21.  Trifolium  repens,  L. 

22.  T.  pratense,  L. 

23.  Vicia  sativa,  L. 

N.  O.  6.  PLANTAaiNEiV — 

24.  Plantago  lanceolata,  L. 

25.  P.  migor,'  L. 

N.  O.  7.  GEBANIACE.fi — 

26.  Erodium  cicutarium,  L. 
N.  O.  8.  Urticacejs — 

27.  Urtica  urens,  L. 


To  these  might  be  added  a  few  escapes  from  cultivation, 
individual  specimens  whereof  were  found  here  and  there. 
It  is,  however,  unnecessary  further  to  specify  the  British 
plants  which  are,  or  are  being,  naturalised  in  Otago.  Every 
year  is  adding  to  their  number ;  their  progress,  indeed,  is 
co-extensive  with  the  progress  of  settlement  and  culti- 
vation. 

These  hardy  immigrant  plants  are  rapidly  and  extensively 
displacing  and  replacing  the  more  delicate  and  rarer  her- 
baceous natives  of  Otago  and  of  New  Zealand,  as  is  the 
parallel  case  with  the  New  Zealand  fauna.  In  all  cases 
this  is  to  the  detriment  of  science  ;  for  many  of  the  native 
plants  and  animals  of  New  Zealand  are  rapidly  becoming 
as  rare  or  as  extinct  as  the  Moa.  In  the  majority  of  cases, 
too,  it  is  to  the  detriment  of  the  colonist,  whose  fields  or 
pastures  are  destroyed  by  the  luxuriant  intruders ;  though 
in  certain  exceptional  cases  (e.  g.  that  of  the  pasture  grasses 
and  clovers),  he  is  decidedly  and  largely  benefited,  there 
being  no  comparison  in  nutritive  value  between  the  British 
emigrant  food  plants  and  the  native  pasture  plants  of  New 
Zealand. 

Recapitulation. — For  the  encouragement  of  the  heal 
botanist  assiduously  to  coUecty  however  unpromising  appa- 
rently may  be  the  circumstances  under  which  his  collection 
is  to  be  made,  it  may  be  here  repeated  concisely,  or  in  the 
form  of  an  abstract,  that  a  comparatively  small  area  in  the 
lowland  and  settled  districts  of  Otago,  in  the  vicinity  of  the 
capital  (for  though  my  collections  were  made  at  various 
points  within  the   parallelogram  already   described,  they 
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were,  for  the  most  part,  from  the  Greenisland  and  Saddle- 
hill  districts,  within  ten  miles  of  Dunedin),  yielded,  at  an 
unfavourable  season  for  collecting,  235  species  of  flowering 
plants  and  ferns,  of  which  5  were  new  to  science ;  5  had 
not  been  previously  found  in  New  Zealand ;  22  had  not 
been  previously  found  in  Otago ;  30  were  rare  in  Otago  or 
New  Zealand,  or  exhibited  other  interesting  peculiarities  of 
geographical  distribution  ;*  25  were  British  plants  ;  in  addi- 
tion to  which,  and  to  the  235  native  plants,  27  British 
plants  were  found  naturalised. 


II.  Remarks  on  some  Seedling  Coniferce  raised  from  seeds 
ripened  in  Britain.     By  Mr  M*Nab. 

Mr  M*Nab  remarked  :  For  some  years  past  my  attention 
has  been  directed  to  the  Coniferae  raised  from  seeds  ripened 
in  Britain,  and  I  have  now  the  honour  to  lay  before  the 
Society  some  observations  relative  to  the  few  species  which 
have  come  under  my  notice,  accompanied  with  a  series  of 
living  specimens  of  each  variety,  showing  the  various  stages 
of  degeneracy,  as  well  as  the  diversity  of  forms,  which  some 
of  them  assume.  Beginning  first  with  the  Abies  Douglasii^ 
some  of  the  specimens  are  taken  from  the  trees  originally 
introduced  by  the  late  Mr  David  Douglas,  the  botanical 
collector ;  some  from  seedlings  introduced  from  North- West 
America  during  the  last  ten  years ;  and  some  from  plants 
(eighteen  in  number)  raised  from  seed  ripened  in  different 
districts  of  Scotland,  and  now  growing  in  the  Botanic 
Garden.  The  original  trees  in  the  Botanic  Garden  (intro- 
duced by  Douglas),  as  well  as  those  recently  raised  from 
seed  direct  from*  the  American  continent,  are  of  a  rich  dark 
green  colour,  having  straight  clean  stems,  while  the  majority 
of  those  raised  from  British  ripened  seeds  have  their  leaves 
somewhat  shortened,  and  of  a  yellowish  green  tint,  and 
in  some  cases  variegated,  having  bare  undulated  stems, 
with  branches  more  or  less  covered  with  resinous  warts  ; 
notwithstanding  that  many  of  them  had  reached  the  age  of 

*  A  few  of  these  hnye  as  yet  been  found  only  in  one  or  two  localities  in 
New  Zealand,  e,  g.^  Celmitia  Lindtayi^  which  has  as  yet  been  collected  only  by 
myself,  and  in  the  station  in  which  I  gathered  it — Shaw's  Bay,  near  the 
mouth  of  the  Clutha — (the  habitat  also  of  Ligustieum  intermedium). 
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from  fourteen  to  fifteen  years.  The  soil  of  the  Botanic 
Garden  is  naturally  of  a  light  sandy  description,  and  it  may 
seem  curious  that  the  trees  of  the  Douglas  pine  of  foreign 
introduction  should  do  so  well,  while  the  British  seedlings 
should  in  so  many  instances  dwine  away. 

In  several  counties  in  Scotland  we  are  informed  that  fine 
trees  of  the  Douglas  pine  are  to  be  seen  reared  from  home- 
saved  seed.  Soil,  in  connection  with  a  more  vigorous  state 
of  health  of  the  seed-producing  trees,  may  account  for  the 
present  apparent  luxuriance  of  the  ofispring.  In  several 
instances  it  has  been  found  that  specimen  trees  (not  the 
original  ones  introduced  by  Douglas)  are  set  down  as  British 
seedlings,  and  said  to  be  as  vigorous  in  growth  as  trees 
raised  from  imported  seeds.  Those  who  state  this  are  pro- 
bably not  aware  that,  previous  to  British  seedlings  being 
produced,  the  Douglas  pine  was  extensively  propagated  by 
layers  and  cuttings,  and  those  layers  and  cuttings  must  now 
be  noble  trees.  After  British  seedlings  came  to  be  pro- 
duced freely,  no  more  plants  from  cuttings  or  layers  were 
ever  heard  of.  If  a  degeneracy  exists,  as  I  firmly  believe 
it  does,  particularly  with  the  early  seedlings  of  the  first 
introduced  trees,  it  would  be  well  for  cultivators  to  return  to 
the  original  method  of  propagation  by  layers  and  cuttings, 
instead  of  trusting  so  much  to  home-saved  seed.  Several 
of  those  trees  which  produce  cones  freely  are  often  stunted, 
and  at  a  comparatively  early  age,  yield  abundance  of  cones. 
It  is  universally  acknowledged  that  in  the  case  of  the  Scotch 
fir  and  larch,  tlie  healthiest  seedlings  are  those  produced  by 
large  vigorous  trees,  which  produce  but  few  cones ;  and  that 
stunted  trees,  which  often  produce  cones  in  great  profusion, 
give  rise  to  an  unhealthy  ofispring.  Such  must  also  have 
been  the  case  with  some  of  the  original  Douglas  pines,  which 
had  been  placed  in  situations  not  altogether  suitable  for 
them,  and  which  at  an  early  age  have  become  weak. 
The  result  is  that  cones  are  freely  produced ;  but  the  ofi*- 
spring,  if  any,  cannot  be  relied  upon.  Plants,  three  or  four 
years  old,  raised  from  home-saved  seeds  of  the  Douglas 
pine,  as  well  as  those  of  the  Scotch  fir  and  larch,  look  as 
healthy  as  those  young  plants  of  the  same  age  raised  from 
imported  seeds.  The  constitutional  weakness  in  the  plants 
raised  from  British-saved  seeds  does  not  show  at  once,  but 
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at  various  periods  between  three  to  fifteen  years  after  ger- 
mination. Seeds  of  the  Douglas  pine  are  now  being  sent 
home  freely,  and  ought  to  be  eagerly  sought  after  by  culti- 
vators. It  does  not  always  happen  that  foreign  seeds  will 
produce  healthy  vigorous  trees.  Some  of  those  originally 
sent  home  by  Douglas  produced  trees  which  do  not  assume 
the  gigantic  growth  nor  yet  have  the  fine  green  tints  of 
vigorous  trees.  One  variety,  which  was  called  the  Abies 
Douglasii  taad/olia^  is  of  a  yellowish  green  colour,  with 
branches  somewhat  pendulous,  having  the  stem  and  branches 
thickly  covered  with  resinous  warts.  Although  this  tree  is 
diminutive  when  compared  with  most  of  those  introduced 
by  Douglas,  still  it  has  an  amount  of  vigour  very  difl^erent 
from  many  of  the  seedlings  raised  from  British-saved  seed. 
We  have  in  the  Botanic  Garden  one  of  these  pendulous 
trees,  reared  from  a  cutting  from  one  of  Douglas's  original 
seedlings,  and  known  to  be  an  inferior  variety,  standing 
side  by  side  with  the  green  upright  form,  proving  in  this 
instance  that  soil  has  not  so  much  to  do  with  the  change 
as  original  constitutional  weakness. 

I  also  lay  before  the  meeting  specimens  taken  from 
twelve  seedling  plants  of  Abies  Menziesii^  being  part  of  the 
offspring  of  the  noble  tree  now  growing  in  the  Eeillour 
Muir  Pinetum,  Perthshire,  the  property  of  William  Thom- 
son, Esq.,  of  Balgowan,and  which  is  without  exception  one 
of  the  healthiest  and  finest  trees  of  the  kind  in  Europe.  It 
was  planted  by  the  late  Mr  Thomas  Bishop,  forester,  Meth- 
ven,  about  the  year  1831.  The  tree  grows  in  a  deep,  spongy 
peat  soil,  where  it  tillers  freely,  and  cuttings  stuck  into  the 
peat  soon  take  root.  The  plants  produced  are  very  various, 
as  seen  by  the  specimens  now  exhibited.  These  young  plants 
were  raised  from  seed  presented  to  the  Botanic  Garden  by 
Mr  Thomson  during  the  year  1858,  being  from  the  first 
cones  produced  by  the  tree,  and  it  may  have  happened  that 
the  male  flowers  were  not  perfected  simultaneously  with 
the  female  ones.  In  the  neighbourhood,  various  species  of 
the  Abies  tribe  exist  in  large  quantities,  particularly  the 
Abies  nigra,  A.  cdba,  A,  rubra,  and  A,  eoccelsa.  As  some 
of  them  stand  within  50  yards  of  the  Abies  JlfengtmV,  judg- 
ing from  the  diversity  of  seedlings,  I  am  inclined  to  think 
that  some  of  the  young  female  cones  must  have  been  fertil- 
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ised  with  the  pollen  of  some  of  the  above-mentioned  trees, 
particularly  with  that  of  the  Abies  nigra;  aa  it  is  a  remark- 
able fact  that  the  nearer  the  seedlings  approach  to  the 
Abies  nigra  the  more  healthy  and  compact  they  are.  I  also 
lay  before  you  some  specimens  of  Abies  Menziesiiy  raised 
from  home-saved  seed  just  received  from  Balgowan.  Not- 
withstanding that  the  seedlings  were  produced  at  a  subse- 
quent date,  they  exhibit  much  the  same  appearance  as  those 
raised  in  the  Botanic  Garden.  Although  healthy,  none  of 
them  possess  the  vigour  of  one  specimen  which  accompanies 
them,  said  to  be  taken  from  a  young  tree  struck  from  a 
cutting  eight  years  ago.  .  I  have  adso  to  lay  before  the  meet- 
ing specimens  of  Picea  nobilis,  raised  from  British-saved 
seed.  The  seedlings  vary  much,  but  none  of  them  possess 
the  vigour  of  foliage  as  exhibited  by  the  large  tree  now 
growing  in  the  Botanic  Garden,  raised  from  seed  originally 
sent  home  by  Mr  Douglas,  or  even  the  plants  reared  from 
layers  and  cuttings  taken  from  the  original  trees.  The 
British  seedlings  look  well  till  they  get  about  one  foot  high, 
at  which  size  they  begin  to  assume  a  yellowish  tint,  and 
finally  decay.  Many  of  the  seedlings  are  now  dead,  the 
largest  having  attained  the  height  of  three  feet.  These 
circumstances  prove  that  early  decay  is  not  altogether  de* 
pending  on  soil,  as  layers  and  cuttings  from  the  original 
imported  seedlings  are  as  healthy  as  the  original  trees. 
Precisely  the  same  remarks  apply  to  the  British  seed- 
lings of  the  Finns  monticola-^Bll  assuming  a  yellow- 
ish tint  after  they  reach  four  or  five  years  of  age.  These 
remarks  may  not  be  applicable  to  British  seedlings  planted 
in  a  peaty  soil,  where  the  montioola  seems  to  grow  best. 
Such,  however,  is  the  case  with  the  plants  raised  from 
home-ripened  seeds  now  growing  in  the  Botanic  G:arden, 
but  not  with  those  from  imported  seed.  It  may  be  said  that 
layers  and  cuttings  of  coniferous  trees,  particularly  of  the 
Picea  and  Abies  tribes,  are  not  so  very  easily  produced. 
With  layers  I  would  recommend  the  twisting  of  a  small  piece 
of  very  fine  copper  wire  round  the  branch  sufficiently  tight 
to  compress  the  bark  without  bruising  it,  previous  to  being 
pegged  into  the  soil.  When  so  treated  the  majority  of  them 
will  be  found  rooted  twelve  or  eighteen  months  after  being 
laid,  according  to  the  nature  of  the  wood.     Young  points 
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not  more  than  two  years  old  should  be  used.  Cuttings  take 
a  much  longer  time.  They  have  been  successfully  rooted 
under  hand-glasses  at  the  base  of  a  north  exposed  wall, 
where  no  sun  can  reach  them  ;  also  in  pots  well  drained  and 
filled  with  sand  and  placed  in  a  cold  frame. 

Professor  Balfour  called  attention  to  the  recent  observa- 
tions of  Mohl  and  others  relative  to  the  self-fertilisation  of 
the  flowers  of  Ozalis,  Viola,  Specularia,  Impatiens,  Fuma* 
ria,  &c.  In  these  cases  fertilisation  takes  place  in  the 
flower-bud.  The  flowers  remain  small  and  closed,  and  the 
ovary  is  fertilised  in  this  condition.  In  some  of  these  cases 
the  petals  are  not  developed,  and  are  so  minute  as  scarcely 
to  be  recognised.  The  first  indications  of  the  floral  func- 
tions having  been  accomplished  is  in  the  appearance  of  the 
impregnated  ovary.  In  these  closed  flowers  the  pollen 
grains  send  out  tubes  without  contact  with  the  stigma. 

Mr  Gorrie  stated  that  he  had  often  observed  these  condi- 
tions of  the  flowers  in  Impatiens,  and  Mr  M'Nab  had  done 
the  same  in  the  case  of  some  species  of  Viola. 

Professor  Balfour  stated  that  he  had  received  from  Dr 
W.  H.  Campbell  of  Demerara,  a  notice  of  the  labours  of 
Appun,  a  botanist  who  had  been  sent  by  the  colony  to  visit 
the  country  in  the  neighbourhood  of  the  Pacaraima  andBorai- 
ma  Mountains,  and  who  had  made  valuable  collections  of 
plants  in  districts  hitherto  unexplored.  The  general  results 
of  his  labours  were  given  in  an  address  by  the  Hon.  W. 
Walker,  a  copy  of  which  was  transmitted  by  Dr  Campbell. 

Mr  M'Nab  reported,  that,  owing  to  the  unusual  mild 
weather,  a  large  number  of  plants  continued  to  bloom 
throughout  the  autumn  and  winter  months,  particularly 
the  various  species  and  varieties  of  HellebomSf  Primvla 
vulgaris  and  elatior,  Oentiana  acauliSj  Arahis  dlhida^ 
Fhiox  vema,  Iris  tenax,  4c.  Ac.  The  only  true  spring- 
flowering  plants  now  in  bloom  are  the  Chdanthus  nivalis, 
which  first  showed  its  flowers  on  the  2d  February,  Eranthis 
hyemalis,  on  the  5th  February,  and  Crocus  susianus,  on  the 
8th  February. 

Mr  Sadler  stated  that  he  had  collected  Eranthis  hyemalis 
in  full  bloom  on  the  14th  of  January  last,  at  Pitcaithly  House, 
near  Bridge  of  Earn. 
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Dr  J.  B.  Wood  transmitted  a  notice  to  the  effect  that 
Professor  Schimper  was  about  to  publish  some  fasciculi  of 
mosses,  containing  220  species  not  met  with  in  the  British 
Flora,  or  only  very  rarely,  and  such  as,  if  found,  have  only 
been  met  with  hitherto  in  a  barren  state.  The  price  of 
each  collection  is  100  francs. 

Mrs  Bain,  Hillside,  Montrose,  sent  specimens  of  a  small- 
flowered  and  small-leaved  variety  of  the  white  water-lily 
{Nymphcea  alba).  She  states  that  it  occurs  in  the  greatest 
profusion  in  Lochalsh,  the  waters  being  entirely  covered 
with  it.  It  is  exceedingly  beautiful  and  delicate,  and  quite 
different  from  the  normal  form. 

Mr  Kerr  exhibited  a  photograph  of  a  cluster  of  50  pears 
on  a  branch  8  inches  long,  and  weighing  19  lbs.  The  pears 
were  raised  in  Briggs'  Orchard,  Marysville,  California. 

Colonel  Playfair,  British  Residency,  Zanzibar,  sent  the 
fruit  of  a  palm  called  "  Moailie,"  found  in  the  Pangani 
River,  East  Coast  of  Africa.  It  has  no  arborescent  stem. 
The  leaves  spring  out  of  the  ground,  and  are  of  immense 
length.  The  petioles  make  rafters  upwards  of  30  feet  long. 
The  fruit  is  produced  in  clusters  of  more  than  100. 

The  Right  Hon.  the  Lord  Provost  (Lawson)  presented 
specimens  of  Schinua  MoUe,  collected  by  himself  in  Sar- 
dinia, where  it  grows  abundantly. 

Dr  Balfour  called  attention  to  the  Exposition  Univer- 
selle  d'Horticulture,  which  is  to  take  plac^  at  Amsterdam 
in  April  1865. 


9th  March  1865. — Dr  Alexander  Dickson,  President, 
in  the  Chair. 

The  following  Gentlemen  were  duly  elected  Members : — 

As  a  Resident  Fellow. 
Thomas  Robson,  Esq. 

As  a  Non  Resident  Fellow. 
John  Stewart,  Esq.,  Nateby  Hall. 

The  following  Donations  to  the  Library  were  laid  on  the 
table : — 

The  Journal  of  the  Linnean  Society,  Vol.  VIII.,  Nos.  30,  31, 
32,  Botany. — From  the  Society. 

TRANS.   DOT.  SOC,  VOL.  Vlll.  2  L 
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Transactions  of  the  Scottish  Arboricultural  Society,  Vol.  III., 
Parts  II.,  III.— From  the  Society. 

Proceedings  of  the  Royal  Horticultural  Society,  VoL  V.,  No.  2. 
— ^From  the  Society. 

Keport  on  the  formation  of  the  Canterbury  Plains ;  and  Report 
on  the  Geological  Survey  of  the  Province  of  Canterbury.  By  Julius 
Haast,  Ph.D.,  &c. — From  the  Author. 

Catalogue  of  Seeds  collected  in  the  Botanical  Gardens,  Calcutta, 
in  1864. — From  Dr  Thomas  Anderson. 

A  few  Notes  on  the  Fecundation  of  Orchids  and  their  Mor- 
phology, by  Dr  H.  Criiger. — From  Charles  Darwin,  Esq. 

The  following  additions  to  the  University  Herbarium 
were  announced : — 

From  Dr  Thomas  Anderson,  Calcutta — Large  collection  of 
Plants  from  India. 

From  Dr  R.  Spruce — 350  Species  of  Plants  collected  by  him  in 
the  Andes  and  other  parts  of  South  America. 

From  Mrs  Ross  of  Pitcalnie — Specimens  of  HierocJUoe  borealts, 
cpllected  near  Thurso. 

The  following  Communications  were  read : — 

I.  Notice  of  Bare  Plants  collected  in  the  South-  West  of 
England.     By  F.  Naylor,  Esq. 

Mr  Naylor  read  notes,  illustrated  by  a  series  of  speci- 
mens, on  some  of  the  rarer  and  the  local  plants  collected  last 
autumn,  in  company  with  Mr  C.  P.  Nicolson,  during  an 
excursion  in  the  south  and  south-west  of  England.  The 
following  is  the  list  of  some  of  the  plants  collected,  with 
their  localities : — 

South  Devon. — Thalictrum  saxatile  (DC),  Berry  Head  ; 
Helianthemum polifolium  (Pers.),  Cliffs  at  Torquay;  Viola 
lactea  (Sm.),  Axminster ;  Hypericum  undulatum  (Schousb.), 
the  H,  bceticum  of  Boiss.,  boggy  ground  near  Common 
Wood,  Bickleigh,  the  station  at  which  this  interesting 
addition  to  the  British  flora  was  discovered  in  August  1863 
by  Mr  T.  A.  Briggs  (Mr  Naylor  again  met  with  this  form 
near  Helston,  Cornwall,  a  station  in  which  it  had  attracted 
the  attention  of  Mr  Cumrock  of  that  place  some  time  pre- 
viously, without  his  being  able  to  identify  it.  The  fact  is 
thus  established  of  it«  having  a  wider  range  than  has  been 
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supposed)  ;  Bulms  soj^attlis  (L.),  Bickleigh  ;  Epilohium 
lanceokUum  (Seb.),  Plymouth ;  Daucus  gummifer  (Lam.), 
Whitsand  Bay  ;  •  Eryngium  campestre  (L.),  Stonehouse  ; 
Linosyris  vulgaris  (Cass.),  Berry  Head  ;  Lobelia  urens  (L.), 
Kilmington  Common,  Axminster,  its  only  known  British 
station,  first  recorded  by  Hudson  (second  edition,  1778)  ; 
Linaria  supina  (Desf.),  Plymouth,  on  d^ris  at  the  lime- 
stone quarries,  Catt  Down  ;  Orobanche  amethystea  (Thuil), 
Whitsand  Bay,  parasitic  on  Daucus  gummifer;  Melittis 
MelissophyUum  (L.),  Bickleigh:  Lastrea Foenisecii  (Wats.), 
Bickleigh. 

Cornwall. — Trifolium  Bocconi  (Savi),  Cadgwith  ;  Tri^ 
folium  MoUnierii  (Balb.),  Lizard  ;  (Genista  pilosa  (L.),  Ky- 
nance  ;  G.  tinctoria,  v.  humifusa,  Halzapheron  Cliffs ;  Coty- 
ledon Umbilicus  (L.)  ;  Hemiaria  ciliata  (Bab.),  Lizard  ; 
Corrigiola  littoralis  (L.),  Loe  Pool,  Helston  ;  Tllecebrum 
verticiUatum  (L.),  near  Falmouth  ;  Fhysospermum  comvr- 
biense  (DC),  Bodmin  ;  Erica  ciliaris  (L.),  Carclew ; 
Erica  vagans  (L.),  Lizard,  abimdant  throughout  the  dis- 
trict ;  Eufrojgia  viscosa  (Benth.)  ;  Sibthorpia  europcea  (L.), 
Bodmin ;  Orobanche  rubra  (Sm.),  Lizard  ;  Allium  Babing- 
tonii  (Borr.),  Poltesco  ;  Allium  Schcenoprasum,  v.  sibiricum 
(L.),  Eill  Head ;  Asparagtts  officinalis  (L.),  Cadgwith ; 
SciUa  autumnalis  (L.),  cliffs  near  Lizard;  S.  vema  (Huds.) 
cliffs.  Lizard  and  Land's  End  (in  fruit)  ;  Cyperus  hngu^  (L.), 
Poltesco  ;  Scirpus  triqueter  (L.),  banks  of  Tamar,  near 
Calstock ;  Agrostis  seto/cea  (Curt.),  Helston  ;  Briza  minor 
(L.)  ;  Gastridium  lendigerum  (Gaud),  Lizard  ;  Cynodon 
Dactylon  (Pers.),  Mount's  Bay ;  Asplenium  lanceokUum 
(Huds.),  Bodmin. 

Lymb  Regis. — Vicia  bithynica  (L.)  ;  Erythrcea  pukhella 
(Fries). 

Cheddar  and  neighbourhood. — Bianihus  coesivs  (Sm.), 
cliffs;  Thalictrvm  saxatile  (Schleich),  cliffs;  Sedum  ru- 
pestre  (L.),  cliffs ;  Polypodium  calcareum  (Sm.),  cliffy;  Cam- 
panula Tra/cheliuM  (L.);  Petroselinum  sativum  (Hoffm.); 
Tordylium  maximum  (L.),  Wells  Boad,  a  single  specimen ; 
Saponaria  officinalis  (L.),  Wells  ;  Ceterach  officinarum 
(Willd.),  Westbury,  abundant. 

Southampton  and  Isle  of  Wight. — Pyints  torminalis 
(Sm.),  Carisbrook,  I.  W. ;   Petroselinum  scgetum  (Kocli), 
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Southampton ;  Spectdaria  hybrida  (DC),  Hursley  ;  Ptd- 
monaria  angusti/olta  (L.),  Quarr  Abbey,  I.  W.  ;  Atropa 
Belladonna  (L.),  Netley ;  Lycium  barbarum  (L.),  near 
Rhyde,  naturalised ;  Linaria  repena  (Ait.),  Chandlersford;  L. 
Septum  (A  11m.),  Chandlersford,  with  L.  ripens  and  L.  tuU 
garia;  L,  apeciosa  (Bromf.),  near  Portsmouth  ;  Calamintha 
sylvatica  (Bromf.),  Apes  Downs,  I.  W. ;  Galeopaia  Ladanum^ 
V.  canescens  (Schul.),  Southampton ;  Polygonatum  muUiflo- 
rum  (All),  Netley;  Acorua  Ckdavma  (L.),  Winchester ;  Spar^ 
tina  aUemiflora  (Lois),  mud-flats  on  Itchen,  Southampton, 
On  a  former  visit  (1862)  to  the  island,  Mr  Naylor  col- 
lected Papaver  hybridum  (L.),  Undercliff,  I.  W.  ;  Mattkiola 
incana  (Br.),  Freshwater ;  Vicia gracilia  (Lois),  Bembridge  ; 
Lepigonum  rupeatre  (Kindb.),  Luccombe ;  Bupleurum  tenu- 
iaaimum  (L.),  Bembridge ;  Erythrcea  littoralia  (Fr.),  Alum 
Bay ;  Melampyrum  arvenae  (L.),  Undercliflf ;  Spartina 
atrtcta  (Both),  Yarmouth  ;  and  Lastrea  Thdypteria  (Presl), 
Freshwater  Gate. 

The  following  Shoreham  and  Surrey  plants  close  the  list : 
— Trifolium  ateUatum  (L.),  Shoreham  ;  Oeranium  Boberti- 
anurriy  y.  purpureum^  Shoreham  ;  SVfCeda  fruticoaa  (Forsk.), 
Shoreham  ;  Buocua  aempervirena  (L.),  Box  Hill ;  Cuacuta 
Trifolii  (Bab.),  Shere,  not  before  recorded  in  that  locality ; 
Phyieuma  orbiculare  (L.),Porking;  Impatiena  fulva  (Nutt.), 
Albury  ;  Cephalanthera  grandiflora  (Bab.),  Shere, 


11.  Notice  of  Esparto.     By  the  Eight  Hon.  the  Lord 
Provost  (Charles  Lawson,  Esq.) 

The  Lord  Provost  communicated  the  following  letter 
from  Mr  Hardy  Hislop,  of  Lisbon  : — "  I  have  made  the  in- 
quiry you  wished  relative  to  the  '  Esparto,'  and  find  there 
are  thousands  of  tons  annually  shipped  from  Alicante  and 
Carthagena.  In  Alicante  I  found  three  large  vessels  load- 
ing the  goods  for  England,  and  discovered  that  last  year 
4000  tons  were  shipped  to  the  following  countries : — ^Eng- 
land, France,  Belgium,  and  Sweden.  Its  use  is  for  the 
manufacture  of  paper.  The  fibres  are  used  in  the  Scotch 
carpet  trade,  Kidderminster,  and  Brussels.  The  grass  is 
grown  in  a  dry  soil.     It  is  not  grown  from  seed ;  when 


Digitized  by 


Google 


On  the  Discovery  of  Neotinea  intacta  in  Ireland.      265 

planted  it  spreads  rapidly.  It  is  not  cut,  but  torn  up  by 
the  roots — a  very  easy  process  when  ripe.  The  fibre  makes 
a  paper  with  a  fine  surface,  and  strong.  A  process  is  em- 
ployed for  extracting  the  glue-like  matter  in  it,  leaving  the 
fibre  clean  and  fit  for  use  after  drying.*  The  Lord  Provost 
suggested  that  the  plant  might  perhaps  be  cultivated  in 
some  of  the  milder  parts  of  this  country. 

Dr  Balfour  remarked  that  the  plant  was  MacrocJdoa  ten- 
dcissimay  and  grew  on  sandy  shores  like  bent.  The  com- 
mon name  of  the  grass  is  derived  from  the  Latin  Spartum, 
the  appellation  given  to  a  plant  from  which  the  ancients 
made  bands  to  tie  vines,  and  ropes  for  ships.  In  some  of 
the  Latin  dictionaries  it  is  said  to  be  a  kind  of  broom,  but 
this  is  a  mistake.  The  old  botanical  name  of  broom,  Spar- 
tiumy  seems  to  be  derived  from  this. 

In  Livy  we  find  an  allusion  to  Spart,  as  used  for  ships.* 

Id  Greek,  the  word  tfra^ov  is  applied  to  fimicultis 
6part€U8.'\ 

Specimens  of  Spart  in  various  states  were  exhibited. 


III.  Note  on  the  discovery  of  Neotinea  intacta  (Reich)  in 
Ireland.     By  A.  G.  More,  Esq.,  F.L.S. 

Mr  More  remarks :  My  sister  and  myself  first  noticed 
Neotinea  intacta  early  in  the  month  of  April  (1864).  It 
attracted  our  attention  as  appearing  above  ground  at  a  sin- 
gularly early  date,  in  a  locality  where  we  knew  that  Orchis 
mascula  was  the  only  early  orchis,  and  Orchis  mascula  of 
course  it  could  not  be. 

My  sister  following  up  this  clue  after  I  had  left  Castle 
Taylor,  collected  and  dried  several  specimens,  remarking 
that  the  little  orchis  was  something  she  had  never  seen 
before.  After  a  great  deal  of  trouble,  my  friend  Dr  Moore 
discovered  its  name,  yhich  was  soon  confirmed  by  Eeichen- 
bach  himself;  and  we  thus  had  the  great  pleasure  of  adding 
one  more  to  the  list  of  southern  plants  which  grow  in  Ire- 
land without  reaching  Britain  proper.      It  is  hard  to  say 

•  Livy  Bays — "  Vis  magna  Sparti  ad  rem  nauticam  congesta  ab  Asdrnbale" 
— xxii.  20. 

t  Thus,  in  the  Iliad,  we  meet  with,  K«u  )fi  >•!/(«  r(rfi«'i  vi^.  «*i  fird^rm 
xiXvtrmi—u.  185. 
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with  which  group  the  Neotinea  should  be  associated.  It 
is  not  so  peculiarly  western  as  Erica  mediterranean  Da- 
bcecia  poli/olia,  Pinguicula  grandijlora,  and  the  Spanish 
Saxifrages.  It  may  perhaps  better  be  classed  with  Arbutvs 
Unedo  ;  yet  it  is  to  be  remembered  that,  in  Ireland,  it  does 
not  occupy  quite  the  same  position.  Castle  Taylor  is  situ- 
ated about  six  miles  inland  from  the  Bay  of  Galway,  on  a 
part  of  the  '^  flag"  limestone  district,  whose  flora  is  best 
known  from  that  of  "  Burren"  in  Clare. 

Those  botanists  who  are  interested  in  the  subject  will 
find  an  excellent  account  of  the  Burren  Flora,  published  in 
the  "  Transactions  of  the  Eoyal  Irish  Academy,"  vol.  xxiv. 
(1862),  by  my  friend,  Mr  F.  J.  Foot,  who  has  thoroughly 
investigated  this  interesting  limestone  tract  in  the  county 
of  Clare.  Some  remarks  of  my  own,  on  the  Flora  of  Castle 
Taylor,  Galway,  are  published  in  the  "  Proceedings"  of  this 
Society  for  the  year  1855. 

It  is  remarkable  that  in  the  very  same  field  with  Neotinea 
intacta  occurs  a  very  distinct  species  of  Hawk-moth  Anthro^ 
cera  minoa,  which,  in  the  British  Isles,  occurs  only  in  the 
Burren  district ;  and  from  this  circumstance  I  had  always 
expected  to  find  some  peculiar  plant  also.  Arbutus  Unedo 
at  Killarney  is  similarly  associated  with  two  remarkable  and 
local  species  of  insects,  Notodonta  bicolora  and  Hydrdia 
Bankiana.  A  mollusk,  Geomalaxms  maculosuSj  is  also  pecu- 
liar to  the  Killarney  district. 

Judging  from  the  similarity  of  the  Flora  throughout  the 
district,  and  from  the  range  of  the  Anthrocera  minos,  which 
extends  to  Burren,  I  should  anticipate  that  Neotinea  intacta 
may  be  discovered  in  other  localities  on  the  same  limestone  ; 
but  it  must  be  looked  for  early  in  the  season,  about  the 
beginning  or  middle  of  May. 

In  a  late  number  of  Seemann's  "  Journal  of  Botany,"* 
Dr  Reichenbach  has  given  a  valuable  commentary  on  the 
synonymy,  range,  and  peculiarities  of  this  remarkable  plant. 

Dr  White  stated  that  Anthrocera  minos  had  also  been 
recorded  as  having  been  found  in  Argyleshire  and  Kincar- 
dineshire, but  there  is  reason  to  fear  that  a  variety  of  A, 
FilipenduUe  has  been  mistaken  for  it  in  Scotland. 

*  No.  ^,  January  1866,  vol.  iii.  p.  1. 
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IV.  Summary  of  some  of  the  more  interesting  Botanical 
Papers  published  in  France  since  July  1864.  By  G.  M. 
Lowe,  Esq. 

The  following  is  a  brief  summary  of  the  more  interesting 
botanical  papers  published  in  the  French  language  since 
July  1,  1864. 

In  this  retrospect  I  have  confined  myself  chiefly  to  ana- 
tomical and  physiological  papers. 

Prominent  in  interest  amongst  these  papers  stands  that 
of  M.  Boussingault,  entitled  "  Vegetation  in  Darkness,"  in 
which  he  shows  that  in  darkness  a  plant  loses  its  carbon 
just  as  the  embryonic  vegetable  and  roots  do  under  similar 
conditions — the  carbon  being  consumed  by  the  oxygen  in- 
haled and  carbonic  acid  given  off.  Thus  a  plant  is  under 
the  power  of  two  antagonistic  forces,  the  one  tending  to 
abstract,  the  other  to  supply  matter;  and,  according  as 
either  of  these  forces  predominate,  the  weight  of  the  plant 
increases  or  diminishes.  Following  up  this  relation,  it  be- 
comes evident  that  the  result  is  determined  by  the  intensity 
of  light  and  temperature. 

The  paper  is  illustrated  by  a  number  of  tables,  the  results 
of  the  author's  experiments.  They  clearly  prove  that  a 
plant  developed  in  the  dark  borrows  all  the  principles  of  its 
organism  from  the  seed  from  which  it  springs  ;  the  atmo- 
sphere acting  only  as  a  consuming  agent.  Carbonic  acid  is 
incessantly  emitted  so  long  as  the  matters  contained  in  the 
seed  supply  carbon,  which  amounts  to  saying  that  the  dura- 
tion of  the  existence  of  a  plant  deprived  of  light  depends 
on  the  weight  of  these  matters. 

A  plant  growing  in  darkness,  then,  comports  itself  in 
many  respects  like  certain  animals  of  the  lower  types,  such 
as  zoophytes,  which  possess  no  special  respiratory  organs, 
combustion  going  on  in  the  cellular  tissue  instead,  through 
the  medium  of  water.  The  plant  subsists  by  consuming 
sugar,  albumen,  fatty  matters,  and  phosphates,  elaborated 
in  the  perisperm  or  cotyledons  ;  and  when,  by  exhaustion, 
these  contained  matters  become  insufficient,  it  languishes 
and  dies  of  inanition. 

Further,  an  animal  of  the  most  simple  organisation  does 
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not  only  emit  by  respiration,  heat,  water,  and  carbonic  acid  ; 
but  a  part  of  the  albumen  which  is  consumed  is  modified 
by  respiratory  combustion  into  a  crystalline  nitrogenous 
compound,  wrea,  which  is  met  with  in  the  excretions.  In 
the  respiratory  combustion  of  a  plant  living  in  4;he  dark,  a 
similsj-  modification  of  albumen  cannot  be  so  manifested, 
because  vegetables  do  not  possess  excretory  organs  ;  but  in 
the  juices  filling  the  cells  there  is  found  an  immediate  crys- 
talline compound,  Asparojgin^  which  is  an  amide  like  urea, 
and  transforms  itself  as  easily  into  aspartite  of  ammonia  as 
urea  does  into  carbonate  of  ammonia. 

To  prove  that  asparagin  is  certainly  formed  during  cel- 
lular combustion — ^for  at  first  the  seeds  do  not  contain  the 
least  trace  of  it — ^the  author  subjoins  the  following  experi- 
ment : — 

"  On  the  6th  of  July  I  placed  in  pumicenatone,  washed 
and  calcined  to  cleanse  out  all  organic  matter,  246  seeds  of 
the  kidney  bean,  weighing  261  grammes.*  These  were 
placed  in  a  dark  chamber,  and  kept  moistened  with  dis- 
tilled water,  free  from  ammonia.  On  the  25th  of  July 
5*40  grammes  of  crystallised  asparagin  were  obtained  from 
the  plants." 

The  next  paper  is  extracted  from  the  "  Transactions  of 
the  Society  of  Sciences,  Agriculture,  and  Arts  of  Lille."  The 
subject  is  "  Chemical  Eesearches  on  Vegetation,"  by  M. 
Coremoinder.  The  author  commence3  by  narrating  the 
irritable  and  angry  discussion  which  took  place  between 
Ingenhousz  and  Senebier  towards  the  end  of  last  century. 
The  former  was  the  first  to  show  that  "  the  leaves  of  plants 
exposed  to  darkness  continually  expire  a  mephitical  gas, 
injurious  to  animal  respiration."  This  announcement  was 
stmngly  opposed  by  Senebier,  who  accused  Ingenhousz  of 
imposture  and  impiety.  The  following  singular  objection 
is  worthy  of  mention : — "  It  is  through  want  of  observa- 
tion," said  he,  "  that  nature  and  plants  are  so  calumniated, 
by  attributing  to  them  the  dangerous  property  of  giving 
out,  during  the  night,  an  air  calculated  to  diminish  the 
purity  of  the  atmosphere  by  its  noxious  qualities.  Nature 
avenges  herself  by  facts  which  she  makes  us  see,  and  ever 

*  1  gramme  =  16*43286  grains. 
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proves  to  us  that  the  number  of  her  beneficent  relations 
increase  the  u^ore  deeply  we  investigate  her  sublime  pro- 
cesses." 

When  the  nature  of  the  mephitical  gas  exhaled  by  leaves 
in  darkness  W8is  discovered,  the  dispute  raised  between 
Ingenhousz  and  Senebier  subsided,  since  carbonic  acid,  the 
gas  in  question,  has  such  characteristic  properties,  that  ex- 
periment soon  decided  in  favour  of  Ingenhousz,  the  author 
of  this  important  discovery.  In  his  work,  entitled  "  Ex- 
periments on  Plants,"  he  established,  in  a  special  chapter, 
that  ^'  plants  exhale  a  noxious  gas  during  the  night,  and  in 
dark  places  during  the  day,  contaminating  the  air  by  which 
they  are  surrounded ;  but  this  bad  effect  is  more  than 
compensated  by  their  salutary  influence  during  the  day." 
The  correctness  of  the  latter  statement  was  fully  proved  by 
M.  Coremoinder  in  1858. 

.  The  present  paper  is  a  long  one,  and  contains  in  detail 
an  account  of  the  author's  experiments.  The  following  are 
the  results : — 

1.  Plants  possess  the  property  of  exhaling  carbonic  acid 
during  the  night,  and  in  artificial  darkness  during  the  day. 

2.  Buds  and  young  shoots,  whose  leaves  are  still  unex- 
panded,  expire  carbonic  acid  during  the  day,  both  in  the 
shade  and  full  glare  of  the  sun. 

8.  Adult  leaves  exposed  to  the  sun  do  not  expire  carbonic 
acid,  inasmuch  as  they  then  possess  the  property  of  decomr 
posing  the  acid,  of  assimilating  the  carbon,  and  exhaling 
the  oacygeu.  The  same  amount  is  exhaled  under  a  cloudy 
sky  as  on  the  finest  day  ;  but  when  transferred  to  a  room 
lighted  only  by  lateral  windows,  then  they  cease  to  disengage 
it  in  more  or  less  appreciable  proportions,  if  not  exposed  to 
the  direct  rays  of  the  sun. 

In  the  "  Annates  des  Sciences  Naturelles"  is  a  translation 
of  the  first  part  of  a  very  lengthy  paper  by  Hugo  von  Mohl, 
entitled  "  Some  Observations  on  Dimorphous  Flowers,"  an 
account  of  which  I  hope  to  lay  before  you  at  some  future 
period. 

An    interesting    communication  is    published   in    the 
"  Comptes  Rendus,"  by  M.  Chatln,  on  "  The  Anatomy  of 
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the  Balanophoracesd,  considered  as  regards  the  characters 
which  they  present  for  classification.''  The  Balanopho- 
raceeB,  he  says,  constitute  with  Cytinace»  and  Rafflesiace® 
a  singular  class  of  parasitic  plants,  designated  by  the  name 
of  Bhizanths,  whose  flowers,  sometimes  small  and  clustered, 
at  others  large  and  solitary,  seem  to  possess,  like  the  mush- 
rooms, a  sort  of  underground  spawn.  From  their  anatomy, 
the  author  is  inclined  to  raise  the  Bhizanths  from  their 
position  between  the  Phanerogams  and  Cryptogams,  and 
place  them  high  in  the  vegetable  scale,  between  the  Mono- 
and  Di-cotyledons ;  and  he  assigns  them  this  position,  1^^, 
because  of  their  structure  proper ;  and,  2rf,  on  account  of  the 
affinities  which  they  possess  with  other  orders ;  but  more 
especially  from  the  structure  of  the  stamens  and  ovules. 

M.  Jodin  has  shown  that  the  chemical  action  of  light 
on  chorophyll  depends  on  the  presence  or  absence  of  the 
influence  of  life.  Thus  life  and  light,  acting  together  on  a 
vegetable  organism,  manifest  their  chemical  action  by  the 
decomposition  of  carbonic  acid,  and  the  plant  becomes  green 
by  the  production  of  chlorophyll.  Life  alone  without  light 
is  only  manifested  by  the  phenomenon  of  combustion ;  the 
plant  is  blanched.  Lastly,  light  alone,  without  life,  only 
produces  the  phenomenon  of  oxidation ;  plant  tissue,  de- 
prived of  life,  is  discoloured  by  light ;  chlorophyll  is  de- 
stroyed. 

The  following  facts  are  deduced  from  M,  Godron's  work  on 
the  Inflorescence  of  CrucifereB: — Bracts  are  generally  awant- 
ing  in  the  racemes  of  Cruciferse.  In  some  of  the  characteristic 
species  we  find  bracts  occasionally  in  the  lower  flowers.  In 
Sisymbrium  supinum  (L.),  all  the  flowers  are  produced  with 
a  pinnatifid  bracteal  leaf,  and  the  same  is  the  case  with 
Sisymhriwm  hirsutum  (Lagasc.)  Brassica  oleracea  has  been 
seen  with  large  oblong  bracts  in  connection  with  its  lower 
flowers,  while  smaller  bractlets  occurred  at  the  upper  part 
of  the  raceme.  Similar  phenomena  have  been  observed  in 
Erysimum  cheirijlorum  (Wallr.),  Arabis  turrita  (L.),  Hes- 
peris  matronalisj(L.)t  Bunias  orientalis  (L.)  Sometimes  the 
lower  and  middle  part  of  the  inner  face  of  the  bract  become 
united  to  the  base  of  the  peduncle.     This  has  been  noticed 
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in  Iberis  sempervirens  (L.),  and  in  other  cruciferous  plants. 
Sometimes  when  the  bracts  are  completely  wanting,  there 
are  traces  of  the  decurrence  of  leaves  at  the  base  of  the 
naked  peduncle. 

Godron  says  that — Ist^  The  quaternary  type,  with  two 
rows  of  stamens,  is  the  normal  condition  of  Cruciferse  ;  2c?, 
That  the  absence  of  bracts  and  the  greater  or  less  flattening 
of  the  peduncle,  the  more  or  less  depressed  form  of  the 
flower-bud,  the  slight  irregularity  of  the  calyx,  the  absence 
of  two  stamens  in  the  outer  verticil  of  the  androecium,  and 
often  of  the  two  glands  on  which  they  rest,  and,  finally,  the 
abortion  of  two  carpellary  leaves,  are  determined  by  a  pres- 
sure which  is  exercised  from  within  outwardly  on  the 
flowers  of  Cruciferse  ;  3d,  This  pressure  is  owing  to  the 
accumulation  of  flowers  which  are  developed  in  great  num- 
bers at  the  summit  of  the  inflorescence  in  its  corymbiform 
state,  and  which  are  naturally  restrained  or  hindered  in  their 
evolution  ;  as  well  as  to  the  resistance  which  is  presented 
to  this  expansion  by  the  accumulated  leaves  which  surround 
the  inflorescence  at  its  origin. 

On  examining  the  flowers  of  Fumariacess  in  their  early 
development,  M.  Godron  finds  them  quite  regular,  but  flat- 
tened from  before  backwards,  as  if  they  were  compressed 
between  the  axis  of  inflorescence  and  the  bract.  They  pre- 
served this  regularity  in  Diclytra,  Adlumia,  and  Dactyli- 
capnos.  In  these  three  genera,  the  two  external  petals, 
placed  laterally,  undergo  during  development  an  important 
modification.  The  base  of  each  is  prolonged  into  a  short 
and  rounded  spur,  and  the  two  nectariferous  appendages 
become  finally  quite  regular.  The  two  sepals  placed  supe- 
rior and  inferior  also  remain  perfectly  regular.  Again,  in 
the  genera  Fumaria  and  Corydalis  only  one  spur  is  developed, 
so  as  to  render  the  flower  irregular.  This  spurred  petal 
becomes  larger  than  its  antagonist. 

M.  Godron  has  examined  Corydalis  solida  (Sm.),  and  G. 
cava  (Schweigg),  in  their  early  condition,  while  still  under 
ground.  He  traces  the  abortion  of  one  of  the  spurs  in  the 
petals  to  the  flowers  during  their  development  being  com- 
pressed at  the  base  on  one  side  only.  In  this  way  develop- 
ment of  the  nectary  and  its  appendages  is  prevented,  M. 
Godron  made  '  experiments  with  the  flowers  of  Diclytra,  so 
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as  to  compress  one  of  the  petals  at  the  base  during  its  de- 
velopment, and  he  thus  rendered  it  like  Fumaria,  with  a 
single  spurred  petal.  In  Diclytra  and  Adlumia  the  spurs 
develop  at  a  later  period  than  in  Fumaria,  and  in  such  a 
way  that  the  raceme,  in  elongating,  separates  the  flowers 
from  each  other,  and  allows  the  free  and  equal  formation 
of  spurs.  The  regular  form  sometimes  continues  in  the 
Fumaria  and  Corydalis.  M.  Godron  has  seen  CorydaUs 
solida  assuming  a  pelorian  form,  by  two  or  even  four  petals 
becoming  spurred  or  calcarate.  The  flowers  in  this  case 
become  sterile. 

M.  Lemaine  has  demonstrated  by  experiment  that  the 
spores  of  Achorion  SchcerUeinii  are  capable  of  reproducing 
the  skin  disease  called  ^tn^  through  the  medium  of  the  air. 
This  fact  had  long  been  suspected  by  M.  Bazin,  physician  to 
the  hospital  of  St  Louis,  but  it  had  never  been  demonstrated. 

A  paper  was  read  before  the  Academy  of  Sciences  of 
France  in  July,  by  M.  Heht,  on  the  Chemistry  of  Cotyledon 
Umbilicus — a  plant  which  has  been  used  as  a  remedy  in 
epilepsy — showing  the  presence  of  Trimethylamin,  in  the 
form  of  a  chloroplatinate,  along  with  a  certain  amount  of 
ammonia  and  nitrate  of  potash.  The  author  says — "  The 
presence  of  this  tertiary  monomine  in  Cotyledon  UmhiUcus, 
concurrently  with  ammonia  and  an  appreciable  quantity  of 
nitre,  shows  that  this  plant  is  not  inert,  as  was  for  a  long 
time  supposed,  but  contains  active  substances  capable  of 
modifying  organic  tissues." 

[I  have  noticed  this  paper  on  account  of  the  conflicting 
opinions  regarding  the  efficacy  of  Cotyledon  Umbilicus  in 
epilepsy  ;  in  Ireland,  where  the  plant  may  be  said  to 
abound,  it  has  been  used  with  good  efi*ect  by  many  prac- 
titioners. It  was  first  used  and  brought  into  general  notice 
by  Dr  Salter  of  Poole,  and  afterwards  by  the  late  Dr  Graves, 
who  considered  it  a  valuable  remedy  in  a  disease  "  so  whim- 
sical in  its  amenability  to  treatment."  {Dublin  Quarterly 
Journal  of  Medical  Science,  vol.  xiv.  p.  257.)  Nevertheless 
it  has  been  deemed  unworthy  of  a  place  in  the  '*  British 
Pharmacopoeia."    In  modem  times  it  has  not  been  tried  in 
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any  other  spasmodic  disease  than  epilepsy;  but  in  the 
seventeenth  century  we  find  it  was  in  great  repute  as  a 
deobstruent  and  antiscorbutic] 

The  last  paper  is  one  by  Gkston  de  Saporta,  "  On  the 
Catalogue  of  Plants  having  deciduous  leaves,  in  the  Gypsum 
d'Aix."  The  list  of  vegetables  having  caducous  leaves,  he 
says,  congenerous  with  those  of  modem  Europe,  in  the 
tertiary  flora  of  a  bygone  age,  is  one  of  the  most  singular 
questions,  which  has  raised  up  once  more  a  new  study  of 
fossil  plants  in  modem  times.  The  very  existence  even  of 
these  vegetables,  or  rather  the  contrast  which  results  from 
their  association  with  complete  tropical  forms,  constitutes 
in  itself  a  very  remarkable  phenomenon.  It  has  been 
vainly  endeavoured  to  explain  it  by  causes  analogous  to 
those  at  present  existing.  It  is  trae  that  the  supposition 
of  an  alpine  region,  situated  in  the  neighbourhood  of  ancient 
deposits,  sufficiently  elevated  and  cold  to  account  for  the 
presence  of  these  species,  immediately  presents  itself  to  the 
mind  as  a  natural  hypothesis ;  and  meanwhile,  when  we 
reflect  that  it  is  not  only  upon  an  isolated  point,  but  in  a 
constant  manner,  and  in  all  the  flora,  commencing  at  the 
upper  Eocene,  that  European  forms  are  met  with, — limited 
in  number,  it  is  tme,  but  with  a  remarkable  fixity, — it  is  then 
we  are  obliged  to  see  in  them  not  the  result  of  an  accident 
of  locality,  but  one  of  the  elements  of  vegetation  at  that 
time,  an  element  which  must  be  taken  into  account  if  we 
would  analyse  everything  on  which  it  depends.  The  regular 
development  of  this  element  itself,  by  very  slow  degrees, 
constitutes  the  most  salient  trait  in  tertiary  vegetation  in  its 
march  towards  modem  times. 

Among  the  fossil  plants  may  be  noticed  the  following : — 
Betula  gypsicola,  Ulmus  plurinervia,  Populus  Heeriij  Bibes 
Celtorumy  Acer  ampelophyllum^  Paliurus  tenuifolivs^  Cra- 
tcegus  nobilis,  Cercis  antiqua. 

Considering  all  the  indications,  it  is  probable  that  the 
plants  having  deciduous  leaves  in  the  Flora  of  Aix  were  of  a 
very  limited  number,  and  that  their  impressions  are  very  rare 
in  the  beds  formed  at  that  epoch,  their  station  little  removed 
outside  the  perimeter  of  ancient  shores,  their  distribution 
in  isolated  individuals,  and  the  mediocral  size  of  most  of 
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them,  having  concurred  to  produce  this  result.  Lastly, 
the  periodical  fall  of  leaves  among  these  species,  far  from 
arguing  the  existence  of  a  cold  season,  is  a  phenomenon 
very  reconcilable  with  the  elevated  temperature  which  justi- 
fies the  profusion  of  tropical  forms  in  the  flora  of  the 
Gypsum  d'Aix. 


V.  Report  on  Vegetation  in  the  Open  Air  at  the  Royal 
Botanic  Garden.     By  Mr  M*Nab. 

The  long  duration  of  the  recent  snowstorm  has  greatly 
retarded  the  flowering  of  many  plants  which,  previous  to 
last  year,  1864,  were  usually  recorded  as  being  in  bloom 
long  before  this  time.  The  plants  now  in  flower  (with  the 
exception  of  Nordmannia  cordifolia)  are  exactly  the  same 
8ks  those  recorded  in  flower  on  the  lOtli  of  March  last  year. 
These  are  Eellehorua  abschasums,  H,  olympicus^  H.  purpu^ 
rascens,  H,  niger^  Oalanthus  nivalis,  G.  plicatus,  Leucofum 
vemum,  Eranthis  hyemalis,  Erica  Jierba/cea,  Primula  vtdgaris^ 
P.  elatior  var.,  Corylua  Avellana,  Petasites  nivea,  Gentiana 
acattlis,  Sisyrinchium  grandijlorum,  Crocus  susianus,  C.  ver- 
nus,  and  Hepatica  triloba. 

The  date  of  flowering  of  those  plants  usually  recorded, 
but  not  enumerated  as  being  in  bloom  at  the  February  meet- 
ing of  the  Society,  are : — 


Corylus  Avellana,  Feb.  18 

Erica  herbacea,  ,,     23 

Arabis  albida,  „     23 

Hepatica  triloba,  „     23 

Galanthus  plicatus,  „     23 


Crocus  vernus,  Feb.  24 

Leucojum  vemum,  „    26 

Petasites  nivea,  „    26 

Sisyrincliiuingrandiflorum  „    28 


A  remarkable  feature  in  the  flowering  of  certain  plants 
this  year,  was  the  progress  made  by  some  of  them  under 
the  snow.  Immediately  after  the  snow  disappeared  the 
snowdrops  were  found  to  be  two  inches  high,  and  in  full 
bloom,  on  banks  where  no  appearance  of  them  was  observ- 
able previous  to  being  covered  up.  A  bed  of  Eranthis 
hyemalis  (winter  aconite)  had  about  eighteen  or  twenty 
blooms  open  previous  to  being  covered  with  the  snow ;  the 
day  the  snow  disappeared  the  bed  was  found  to  be  in  full 
bloom,  having  been  covered  up  for  nearly  a  fortnight  by  the 
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last  snowstorm.  The  Erica  Jierbacea^  Arabia  albida,  Oalan- 
thus  plicatuSy  and  Hepatica  triloba^  were  also  in  bloom  when 
the  snow  melted. 

Lowest  temperatures  indicated  during  the  nights  from 
10th  February  till  9th  March  1865  :— 


Feb. 


10  ... 

...  19' 

11  ... 

...  30 

12  „. 

...  31 

13  ... 

...  28 

14 

...  32 

15  ... 

...  18 

16  ... 

...  27 

17  ... 

...  15 

18  ... 

...  19 

19  ... 

...  29 

20  ... 

...  26 

21  ... 

...  25 

22  ... 

...  32 

23  ... 

...  44 

Feb. 


March 


24  ... 

...  88' 

25  ... 

...  35 

26  ... 

...  38 

27  ... 

...  28 

28  ... 

...  31 

1   ... 

...  84 

2  ... 

...  39 

3  ... 

...  29 

4  ... 

...  32 

5  ... 

...  33 

6  ... 

...  32 

7  ... 

...  33 

a  ... 

...  27 

9  ... 

...  28 

F. 


WTr  Sadler  exhibited  fourteen  species  of  plants  in  full 
flower,  which  had  been  transmitted  by  Miss  Drummond, 
Pitcaithly  House,  Bridge  of  Earn.  They  had  been  plucked 
in  the  open  air  on  Tuesday  7th  March. 

Letters  were  read  from  Mr  John  Sim,  Perth,  as  to  the 
mode  of  growth  in  the  rhizome  of  Circcea  alpina,  and  on  the 
transmutation  of  species. 

A  letter  was  read  from  Mr  William  Eobson,  who  was 
sent  out  from  the  Edinburgh  Botanic  Garden  to  India,  dated 
Sukvar  Darjeeling,  8th  January  1865.  He  visited  Ceylon, 
and  procured  cinchona  plants  for  the  Botanic  Garden  at 
Peradenia,  near  Kandy.  Mr  M'Nicoll  has  cultivated  the 
plant  there  successfully  from  cuttings.  He  visited  the 
gardens  at  Ootacoomund,  on  the  Neilgherries,  under  the 
superintendence  of  Mr  M*Ivor,  who  is  cultivating  cinchona 
very  extensively.  Orders  have  been  given  to  him  to  plant 
130  acres  yearly.  Mr  Eobson  saw  the  cinchona  plantations ; 
some  of  the  specimens,  which  had  been  planted  two  years 
previously,  were  five  feet  high.  He  describes  the  climate 
as  being  remarkably  fine,  and  suited  to  the  cultivation 
of  all  sorts  of  vegetables  and  flowers.  Mr  Eobson  got 
additional   cinchona  plants  there,  which  he   conveyed  to 
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Calcutta  along  with  those  from  Ceylon.  He  gave  a  descrip- 
tion of  tlie  sad  havoc  made  in  the  Botanic  Grarden  at  Cal- 
cutta by  the  hurricane.  He  left  Calcutta  on  Ist  December 
last,  and  reached  Sukvar  on  the  2l8t.  This  place  is  situ- 
ated about  five  or  six  miles  from  Darjeeling,  and  about  2000 
feet  lower.  The  country  is  very  beautiful,  and  the  climate 
excellent.  There  are  upwards  of  900  acres  of  tea  cultiva- 
tion at  the  place,  and  some  plantations  of  cinchona.  The 
establishment  to  which  Mr  Robson  belongs  supply  their 
servants  with  good  houses.  The  head  manager  receives 
1000  rupees  per  mensem,  the  assistants  100,  and  he  re- 
ceives 125. 

A  letter  was  read  from  Dr  John  Anderson,  dated  "  Cal- 
cutta, 23d  December  1864,"  in  which  he  says : — "  There  are 
many  encouragements  for  gardeners  to  come  out  here. 
Their  outfit  and  passage-money  are  paid ;  and  after  fifteen 
years'  service  they  are  entitled  to  a  third  of  their  pay,  cal- 
culated on  the  rate  of  the  last  five  years  of  service,  as  pen- 
sion. John  Scott  (from  the  Edinburgh  Botanic  Garden) 
arrived  here  on  the  2l8t,  and  my  brother  at  once  appointed 
him  head  gardener  at  Darjeeling.  He  is  to  be  in  charge  of 
the  cinchona  cultivation,  and  leaves  this  for  Darjeeling  in 
three  days. 

"  I  am  to  be  appointed  for  two  months  to  make  observa- 
tions on  the  age  of  timber.  The  materials  for  such  an  in- 
vestigation afforded  by  the  late  cyclone  are  immense  ;  and 
as  the  ages  of  a  great  many  of  the  destroyed  trees  are  on 
record,  we  hope  to  be  able  to  arrive  at  some  definite  con- 
clusions as  to  the  value  of  concentric  rings  in  a  country  like 
India,  as  an  index  of  the  approximate  age  of  various  species. 
I  have  been  to  Darjeeling,  and  can  assure  you  no  words  can 
convey  the  faintest  conception  of  the  magnificence  of  the 
snow  range  as  seen  from  that  station.  When  I  first  saw 
the  snow,  I  felt  it  worth  coming  from  Europe  to  see,  and  I 
still  feel  the  same  after  having  become  familiarised  with  it, 
and  looking  on  it  for  a  month.  Everything  is  on  such  a 
grand  scale  at  Darjeeling, — except  the  houses, — that  it  takes 
some  time  before  the  eye  becomes  accustomed  to  the  great 
heights  and  distances,  and  to  the  great  depths  of  the  splendid 
valleys.  The  cinchona  cultivation  is  progressing  capitally. 
There  are  15,000  plants  in  the  open  air.     Had  I  not  com- 
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menced  this  note  at  the  eleventh  hour,  I  would  have  liked 
to  have  told  you  something  of  the  damage  done  to  this 
garden  by  the  cyclone.  All  the  finest  trees  are  destroyed, 
950  being  uprooted.  2000  trees  in  all  were  destroyed,  and 
now  the  garden  is  entirely  without  shade.  Formerly,  there 
were  splendid  avenues  of  teak,  mahogany,  and  casuarinas, 
but  now  they  are  entirely  gone.  It  is  one  of  the  most  pain- 
ful sights  I  have  witnessed." 

Dr  Lowe,  Balgreen,  sent  specimens  of  flowers  oiHepatica 
triloba,  vars.  alba  and  nivalis.  One  of  the  flowers  had  pink 
anthers,  the  other  white.  The  latter  dries  with  a  pink 
tinge  on  the  petals,  while  the  former  continues  of  a  pure 
white. 

Dr  Alexander  Dickson  exhibited  specimens  of  Peziza 
coccinea  from  Amis  ton  woods,  and  a  cone  of  Pirnis  Coulteri 
with  the  scales  numbered  so  as  to  exhibit  the  13-34th 
arrangement. 

Specimens  of  Lepidodendron  and  Lepidostrobus,  which 
have  been  added  to  the  Museum  at  the  Botanic  Garden, 
were  exhibited. 

The  meeting  agreed  that  all  the  members  should  be  asked 
to  contribute  their  cartes  de  visite  for  insertion  in  the  So- 
ciety's album,  now  in  progress  of  formation. 

Dr  Balfour  stated  that  he  had  received  a  letter  from  Dr 
Murchison,  in  which  he  says  that  the  scientific  men  in 
London  have  set  agoing  a  subscription  for  a  memorial  to 
the  late  Dr  Hugh  Falconer,  and  that  it  is  proposed  to  have 
a  bust,  and  a  fellowship  in  natural  science  in  the  University 
of  Edinburgh.  It  is  hoped  that  many  friends  in  Edinburgh 
will  join  in  the  subscription. 

Dr  Balfour  also  alluded  to  a  new  work  now  in  process 
of  publication,  entitled  "  Contributions  towards  a  Cybele 
Hibemica  ;  being  Outlines  of  the  Geographical  Distribution 
of  Plants  in  Ireland,"  by  D.  Moore,  Ph.D.,  F.L.S.,  and  A.  G. 
More,  F.L.S. 
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Idth  Aiyril  1865. — Dr  Alexander  Dickson,  President,  in 

the  Chair. 

The  following  Gentlemen  were  duly  elected  Members  of 
the  Society  : — 

As  Resident  Fellows. 
RoBEBT  Tbaill,  Esq.,  Aberlady  Lodge. 
W.  R.  Thomson,  Esq. 

As  a  Non-Resident  Fellow, 
M.  0.  Cooke,  Esq.,  London. 

The  following  Donations  to  the  Society's  Library  were 
laid  on  the  table  : — 

Manual  of  Botanical  Terms.  By  M.  C.  Cooke. — From  the 
Author. 

Introduction  to  the  Study  of  Microscopic  Fungi.  By  M.  C. 
Cooke. — From  the  Author. 

A  Plain  and  Easy  Account  of  British  Fungi.  By  M.  C.  Cooke. 
— From  the  Author. 

Proceedings  of  the  Royal  Horticultural  Society,  Vol.  V.  No. 
3.^-Frora  the  Society. 

Catalogue  of  Plants. — From  Vilmorin-Andrieux  &  Co.,  Paris. 

Nova  Scotia  Journal  of  Agriculture,  No.  1. — From  Professor 
Lawson,  Halifax. 

Zur  Entwickelungsgeschichte  des  Blattes,  von  Dr  A.  W.  Eichler. 
— From  the  Author. 

Ueber  die  Ursachen  des.Gummiflusses  bei  den  Kirschbaumen, 
von  Dr  A.  W,  Eichler. — From  the  Author. 

Bewegung  im  Pflansenreiche,  von  Dr  A.  W.  Eichler. — From 
the  Author. 

On  the  MenispermacesB.  By  Dr  A.  W.  Eichler. — From  the 
Author. 

Proceedings  of  the  Natural  History  Society  of  Dublin,  Vol.  IV. 
Part  II. — From  the  Society. 

The  following  Donations  to  the  University  Herbarium 
were  announced : — 

From  Professor  Clos,  Toulouse — Plants  from  the  south  of 
France. 

From  Henry  Trimen,  Esq. — Rare  Plants  from  the  New  Forest, 
Hampshire. 
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From  F.  Naylor,  Esq. — Specimen  of  Hypericum  widulatum, 
from  near  Plymoutk 

From  T.  B.  Flower,  Esq.,  Bath — Specimens  of  Ononis  reclinata, 
collected  in  Jersey. 

From  Mr  Roy,  Aberdeen — Specimens  of  Polytrichum  sex- 
angulare. 

From  Dr  Lauder  Lindsay — Specimens  of  Gnmmia  ptycJiophylla 
(Mitten),  and  Spheeria  Lindaayana  (Currey),  new  species,  from 
Otago,  New  Zealand. 

The  following  Donations  to  the  Museum  at  the  Royal 
Botanic  Garden  were  noticed  : — 

From  Mr  John  Sang — Portion  of  a  Palm  stem  cast  ashore 
between  Akergill  Tower  and  Keiss  Castle,  Caithness,  in  1864  ; 
also  a  seed  of  Entada  scandens. 

From  Colonel  Robert  Maclagan — Specimens  of  the  fruit  of 
Lufia,  from  India. 

The  following  Communications  were  read  : — 


1,  An  Account  of  the  Flora  of  that  part  of  Hampshire 
called  the  New  Forest.     By  Henry  Trimen,  Esq. 

The  author  commenced  by  describing  the  situation, 
boundaries,  extent,  geology,  scenery,  and  physical  geography 
of  the  New  Forest,  and  then  proceeded  to  an  examination 
of  its  botany.  After  noticing  briefly  the  plants  recorded 
by  various  authors,  and  remarking  on  the  little  attention 
which  the  district  had  received  from  botanists,  he  stated 
that  the  number  of  species  known  to  inhabit  it  now  amounted 
to  723,  of  which  number  he  had  himself  collected  630. 
Having  divided  the  flora  of  the  Forest  into  three  groups — 
the  plants  of  the  heaths  and  moors,  those  of  the  woods,  and 
those  of  the  streams  and  water-courses — Mr  Trimen  enu- 
merated the  more  important  species  in  each  division,  and 
showed  specimens  of  many  of  the  plants  he  mentioned. 
Amongst  those  were  specimens  of  Gladiolus  illyricus  (Koch), 
a  very  handsome  plant,  only  discovered  as  a  native  of  this 
county  in  the  New  Forest  a  few  years  ago.  The  author 
then  gave  a  sketch  of  the  flora  of  the  sea-coast,  and  of  the 
cultivated  parts  of  the  district,  and  remarked  on  the  few 
species  found  in  those  localities. 

The  flora  was  then  considered  as  a  whole,  and  shown  to 
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contain  many  species  of  both  the  east  and  west  of  England, 
which  are  not  usually  found  in  the  same  district.  The 
western  type  of  vegetation  was  seen  to  prevail,  however, 
and  this  was  considered  to  be  due  to  the  damp  humid 
climate.  Numerous  species,  rare  in  the  south  of  England, 
but  common  in  North  Britain,  were  mentioned,  and  their 
growth  traced  to  the  barren  nature  of  the  soil.  After  allud- 
ing to  the  influence  of  the  geological  formation  of  the  Forest 
on  its  flora,  the  author  concluded  his  paper  by  urging  col- 
lecting botanists  to  compile  complete  and  accurate  lists  of 
the  plants  of  a  district,  in  preference  to  hunting  for  varieties. 
The  paper  was  illustrated  by  a  map  of  the  Forest,  and 
by  numerous  dried  specimens  of  plants. 


11,  On  new  or  rare  Cryptogams  from  Otago,  New  Zealand. 
By  W.  Lauder  Lindsay,  M.D.,  F.K.S.  Edin.,  Ac  * 

L  Musci. 

Orimmia  {Rhacomitnum)  ptychophylla  (Mitten),  nov.  sp. 

Botanical  Diagnosis, — C»spitosa;  ramis  fastigiatim  ram- 
osis,  densifoliis  ;  foliis  humidis,  patentibus,  siccis,  appressis, 
strictis,  profunde  triplicatis,  lanceolatis ;  dimidio  inferiore ; 
medio  latiore  ;  marginibus  reflexis  ;  nervo  tenui,  angusto  in 
plicsB  medio  abscondito ;  sub  apice  acutato,  breviter  hya- 
lino,  evanido ;  cellulis  basi  ad  angulos  2-3  oblongis  inde  ad 
apicem  omnibus  elongatis  angustis ;  parietibus  pellucidis, 
punctulatis,  crenulatisque. 

Obs, — The  specimens  of  this  very  distinct  species  consist 
of  stems  taken  from  a  tuft,  and  are  divided  into  numerous 
short  branches,  all  directed  upwards.  The  lower  parts  are 
brown ;  the  apices  of  the  shoots  yellowish  brown.  The 
hyaline  acutate  apex  of  the  leaf  is  not  observable  until  the 
leaf  has  been  laid  out  under  the  microscope.  In  size  and 
general  appearance  this  species  resembles  Rhacomitrium 
protensum^  var.  3,  from  Kerguelen's  Land,  of  the  '*  Antarctic 

*  The  following  list  indndes  genera  and  species  which,  thongh  not  new 
to  science,  are  either  new  to  Otago  or  New  Zealand,  or,  from  tho  rarity  of  their 
forms  or  otherwise,  possess  a  special  interest.  The  plants  described  or  enume- 
rated form  part  of  the  crjptogamic  section  of  the  Otago  herbarium  I  formed  in 
1861.     ( Vide  Proceedings  of  the  Society  for  February  9,  1865.) 
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Flora ;'  but  it  is  readily  distinguished  from  that,  and  all  the 
other  species  yet  known,  in  the  substance  and  plication  of 
its  leaves,  which,  as  seen  from  behind,  and  including  the  re- 
flexed  margins,  appear  to  be  6-ribbed.* 

This  species  was  detected  among  the  mosses  of  my 
Dunedin  Herbarium  by  Mr  Mitten  ;  but  it  occurred  only  as 
a  tuft  intermixed  therewith.  The  label  has  been  lost,  and 
it  is  now  impossible  to  say  what  was  its  precise  habitat. 
The  plant,  moreover,  was  not  in  fruit,  so  that  we  have  yet 
to  learn  the  characters  of  its  reproductive  organs. 

The  following  eight  species  do  not  appear  hitherto 
to  have  been  found  in  New  Zealand,  but  they  are  recorded 
in  the  Muscological  Papers  of  Mitten  as  natives  of  Tas- 
mania : — 

1.  Webera  nutans  (Hedw.).  Top  of  Kaikorai  Hill,  near  Dun- 
edin.    Both  genus  and  species  are  apparently  new  to  New  Zealand. 

2.  Hypnum  aristatum  (Hook.  fil.  and  Wils.).  Saddlehill 
Bush. 

3.  H.  (Stereodon)  chrysogaster  (C.  Miiller).  In  the  Bush, 
ravines  of  the  Chain  Hills. 

4.  Trachyloma  arctiatum  (Hedw.).     Saddlehill. 

6.   T.  {Hypnum)  comosum  (Schw.).    East  Taeri  Bush. 

6.  Leskea  (Thuidium)  hastata  (C.  MuUer).  Christie's  Bush, 
Saddlehill. 

7.  Bhacopilum  strumiferum  (C.  Miiller).  Christie's  Bush, 
Saddlehill. 

8.  Cyathophorum  bulbosum  (Hedw.).  In  the  Bush,  ravines 
of  the  Chain  Hills. 

In  addition  to  these  Tasmanian  mosses,  the  following  do  not 
appear  to  have  hitherto  been  collected  in  New  Zealand  : — 

9.  Trachyloma  (Hypnum)  Menziesii  (Hook.).  In  the  Bush, 
ravines  of  the  Chain  Hills. 

The  "Flora  Novae  ZelandisB"  of  Dr  Hooker  mentions 
only  one  New  Zealand  species  of  this  genus — the  common 
T.  plani/olium  (Brid.),  which  I  found  growing  in  the  same 
habitats  with  T.  Menziesii. 

10.  Jgothedum  clandestinum  (Hook.  fil.  and  Wils.).  In  the 
Bush,  ravines  of  the  Chain  Hills. 

♦  For  the  foregoing  description  and  remarks  I  am  indebted  to  Mr  Mitten. 
A.L.S.,  of  Hurstpierpoint,  Sussex,  by  whom  also  were  determined  all  the 
Mosses  and  Hepatice  mentioned  in  the  following  list. 
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11.  J.  ramulosum  (Mitten).  On  dead  trees:  in  the  Bush, 
ravines  of  the  Chain  Hills. 

12.  Pogonatum  aloides  (Brid.).  Occurs  in  my  Dunedin  her- 
barium ;  but  the  label  has  been  lost,  and  its  precise  habitat  is  not 
therefore  known.  It  has  a  wide  geographical  range,  which  in- 
cludes Thibet,  Ceylon,  the  Himalayas,  and  other  parts  of  the 
world. 

13.  Bryum  chrysoneuron  (C.  Miiller).  East  Taeri  Plains: 
ravines  of  the  Chain  Hills.  Generally  associated  with  Didy- 
modon  {6eratodon)  purpureus  (Hedw.),  a  British  and  cosmopolite 
moss,  which  is  as  abundant  in  New  Zealand  as  it  appears  to  be 
elsewhere,  and  which  I  collected  in  the  East  Taeri  Bush. 

Both  genus  aiid  species  are  apparently  new  to  New  Zea- 
land. 

There  are  a  few  species,  which  are  recorded  in  the  "  Flora 
Nov»  Zelandiae"  as  North  Island  mosses ;  but  which  do  not 
appear  hitherto  to  have  been  collected  in  the  South  Island, 
viz. : — 

1.  Bicranum  {Campy topua)  introftexum  (Hedw.).  East  Taeri 
Bush.  Common  on  clayey  hills  in  the  North  Island,  says  Dr 
Hooker.  It  is  further  common  in  Tasmania  and  in  the  southern 
hemisphere  generally. 

2.  Bryum  campy lothecium(T&y\Qfr),  East  Taeri  Bush.  A  native 
of  Tasmania  and  Australia. 

3.  Trackypus  [MeteoHum)  fiexicaulis  (Taylor)  East  Taeri  and 
Saddlehill  Bush.     A  native  of  Tasmania  and  South  America. 

The  last-mentioned  moss  is  distinguished  by  its  pensile 
habit,  fringing  the  branches  of  trees  with  a  copious  and 
beautiful  green  drapery.  It  is  generally  associated  with  a 
much  more  abundant  or  common  moss  of  similar  habit 
{Meteorium  molle,  Hedw.).  The  latter  occurs  throughout 
New  Zealand,  being[probably  one  of  its  commonest  and  most 
familiar  Bush  mosses.  It  has,  moreover,  elsewhere  a  wide 
geographical  range,  *  which  includes  Tasmania,  Australia, 
Brazil,  Chili,  and  Chiloe,  Juan  Fernandez,  and  the  Chonos 
Archipelago.  I  found  it  abundant  in  Saddlehill  Bush, 
fringing  the  twigs  and  branches  of  forest  trees,  especially 
when  decaying  or  dead,  just  as  AUctoria,  Cfanea^  Evemia, 
and  other  corticolous  Lichens  do  in  this  country.  Where 
these  mosses  occur,  they  appear  to  displace  the  Usnece^  Stictce, 
and  other  Lichens,  as  well  as  various  climbing  or  pendent 
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Ferns  and  LycopodiUy  which,  under  other  circumstances,  so 
frequently  clothe  the  trees  of  the  New  Zealand  forests. 

Like  the  pendent  Dendropogon  of  Mexico,  these  New 
Zealand  species  of  Meteorium  and  Trachypm  are  suitable 
for  use  as  a  packing  material. 

II.  Hepatic^. 

Gten.  AndrocrypMa, 

Sp.  A.  confluens  (Taylor).  Lagoon  in  Kapuwaka  creek, 
near  Finegand  station  on  the  lower  Clutha.  An  antarctic 
species,  which  does  not  appear  hitherto  to  have  been  found 
in  New  Zealand. 

"  A  curious  thing,"  says  Mitten  in  MSS.,  "  allied  to  our 
Jungermannia  pusilla  (L.),  and  a  link  between  the  leafy  and 
frondose  Hepaticaj  ...  I  have  fragments,  •  .  .  ,  that 
appear  to  indicate  quite  a  new  form.  Unfortunately  it  is 
unique." 

The  following  are  recorded  in  "  Flora  Novsb  Zelandise" 
as  North  Island  species ;  but  do  not  appear  to  have  been 
collected  in  the  South  Island : — 

1.  Frullania  foLdloha  (Hook.  fil.  and  Tayl.).  Creeping  on  the 
stems  of  Madotheca  Stangeri  (Gottsche).  Greenisland  Bush,  near 
Dunedin.     In  the  North  Island  it  is  said  to  frequent  tree  barks. 

2.  Sarcomitrium  prehensile  (Taylor).  Occurs  in  my  Dunedin 
herbarium  ;  but  the  label  having  been  lost,  the  precise  habitat  is 
unknown.  The  plant  is  pruinose  when  dry.  It  is  a  native  of 
Cape  Hora. 

III.    ALGiB. 

With  the  exception  of  the  Diatomacece — a  list  of  which 
is  given  elsewhere,*  and  all  of  which  are  new  to  Otago  and 
New  Zealand,  though  only  three  of  them  are  new  to  science — 
this  department  of  my  Dunedin  herbarium  is  more  barren 
in  novelties  than  any  other,  either  cryptogamic  or  phseno- 
gamic.  This  arises,  however,  in  great  measure  at  least, 
from  the  circumstance  that  my  collection  was  extremely 
local  and  limited — confined  to  a  few  of  the  Marine  algsB  of 
the  Greenisland  Bluflf  or  Headland.  With  the  single 
exception  of  Diatomacese,  no  collection  was  made  of  the 
Fresh-water  or  terrestrial  algae,  a  tribe  which  is  destined  to 
add  very  many  species  to  the  Flora  of  New  Zealand. 

♦  Proceedings  of  Linnean  Society,  February  20,  1866. 
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The  only  genera  or  species  not  hitherto  found  in  New 
Zealand  are, 

1.  Palmdla  cruenta  (Ag.).  Coating  with  a  beautiful  pink  or 
peach-coloured  blush,  the  white  powdery  surface  of  petrified  moss. 
Caves  in  limestone,  Woodbum,  Saddlehill. 

Both  genus  and  species  are  apparently  new  to  New 
Zealand — that  is,  they  have  not  hitherto  been  recorded 
among  its  terrestrial  algse,  though  I  have  little  doubt  this 
British  and  widely  diffused  plant  will  yet  be  found  to  be 
common  in  the  kind  of  habitats  it  usually  selects  at  home. 

2.  Hormosira  Banksii  (Ag.).*  Rock-pools  (at  low  water), 
Greenisland  Bluff. 

3.  Ct/stophora  platylobium  (J.  Ag.).  Rock-pools  (low  water) , 
Greenisland  Bluff. 

The  two  following  are  recorded  in  "  Flora  Novae  Zelandise" 
as  North  Island  species ;  but  they  do  not  appear  to  have 
been  collected  in  the  South  Island : — 

1.  Iridoea  lusoria  (Harv.).  Rock-pools  (low  water),  Greenisland 
Bluff 

2.  Oigartina  Radula  (J.  Ag.).  Rock-pools  (low  water),  Green- 
island Bluff.  A  native  of  the  Cape  of  Good  Hope,  the  Pacific 
Ocean,  and  the  antarctic  regions  (Cockburn  Island). 


III.   Under  the  Snow,  or  the  Flowering  of  Plants  in  Closed 
Cases.     By  N.  B.  Ward,  Esq. 

The  author  remarked — One  of  my  bed-room  cases  outside 
the  window  has  been  most  glorious  for  the  last  month  or 
two.  According  to  Mrs  Somerville,  closed  cases  are  as  old 
as  the  creation.  She  says  that  any  one  travelling  high  up 
in  the  Alps  in  early  spring  cannot  fail  to  observe  Leucojum 
vemum  (snowflake),  and  other  spring  flowers,  flourishing  in 
little  closed  cases  of  snow,  with  here  and  there  a  trans- 
parent icy  roof,  under  cover  of  which  the  flowers  retain 
their  beauty  for  a  very  long  period.  Now,  this  Case  of 
mine  is  a  case  in  point,  but  the  plants,  instead  of  being  sur- 

*  The  determination  of  my  marine  algsa  I  owe  to  the  kindness  of  Professor 
Harvey  of  Dublin. 
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rounded  by  snow  and  ice  are  surrounded  by  glass.  Tbe 
minimum  temperature,  as  tested  by  a  self-registering  ther- 
mometer, is  always  within  one,  or  at  the  most  two  degrees 
of  that  in  the  open  air ;  but  the  immunity  from  the  effects 
of  cold  arising  from  the  perfectly  quiet  and  pure  state  of 
the  atmosphere  is  most  striking.  One  flower  of  a  cyclamen, 
which  opened  the  second  week  in  January,  has  not  yet 
faded,  and  a  double-blossomed  camellia,  which  flowered 
most  beautifully  in  the  winters  of  1863  and  1864,  is  now 
covered  with  flower  buds  just  expanding — not  one  of  the 
buds  has  withered  or  fallen  ;  added  to  which  are  ten 
varieties  of  crocus,  one  or  two  of  tulips  and  of  Polyanthus- 
narcissus,  the  double  white  primroses,  &c.  The  snowdrops 
are  over.  I  was  induced  by  the  successful  results  of  this 
case  to  build  one  of  fifty  feet  in  length  at  Chelsea,  for  the 
reception  of  innumerable  lovely  plants  which  do  not  require 
any  artificial  heat  in  winter,  but  which  do  want  the  protec- 
tion afforded  by  the  glass  cover.  This  large  case  has  now 
stood  the  test  of  two  winters  with  most  gratifying  results. 
The  aspect  is  the  same  as  my  own — viz.,  a  little  to  the 
southward  of  east.  Several  varieties  of  camellias,  six  or 
seven  species  of  cyclamen,  several  species  and  varieties  of 
primula,  and  all  the  ordinary  and  extraordinary  spring  bulbs, 
fairy  roses,  Japan  barberries,  palms.  Clematis  lanuginosa^  Ac, 
are  the  ornaments  of  this  house,  backed  by  a  large  number 
of  ferns,  Lycopodiacese,  Ac,  retained  in  their  places  upon 
the  back  wall  by  galvanised  wire.  The  amount  of  gardening 
labour  required  is  most  trifling,  no  pots  or  tubs  being  used. 
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IV.  List  of  Plants  in  Flower  in  the  Open  Air,  Royal  Botanic 
Garden,  Edinburgh, 


1                                                                               , 

1            1866 

1 

1864. 

Nordroannia  oordifolia,      ...     1     March  10 

March    2 

Scilla  bifolia,       .     .     . 

.     1        ...     10 

...     18 

Oinphalodes  verna,  .     . 

...     11 

...       8 

Doronioum  eauoasiconi, 

...     14 

...       7 

Narcissus  pamilus,   .     . 

...     14 

...     21 

Symplocarpus  fcetidus,  . 

...     16 

...     14 

ErTthroniom  Dens-canis, 

...     16 

...     22 

SciUa  sibirica,      .     .     . 

...     17 

...     2.5 

bi folia  major, 

...     21 

...     20 

bifoliaalba,   .     . 

...    27 

...     26 

Narcissus  minima,    .     . 

...     28 

..     21 

Soilla  bifolia  rubra, .     . 

...     29 

...     30 

Draba  aizoides,   .... 

...     29 

...     26 

Orobus  vemus,    .     .     . 

...     30 

...     25 

Daphne  Mecereum, .     .     . 

...     30 

...     27 

Puschkinia  scilloides,    .     . 

...     30 

...     29 

Erjthronium  grandiflorum,     . 

...     30 

...     22 

Sisjrinchium  grandiflorum  album 

April      1 

...     29 

Corjdalis  cava, 

...       1 

April     5 

sollda, 

...       3 

...       6 

tuberosa,   .... 

3 

...        4 

Primula  niyalis, 

...       6 

...        1 

Adonis  vemalis, 

...       6 

...     14 

Narcissus  moschatus,     .     .     . 

/ 

...       8 

Hjoscyamns  Scopolia,  .     .     . 

...      7 

...       9 

Ribes  sanguineum,  standards, 

...       8 

...     12 

Omithogalum  exscapum,    .     . 

...       8 

...       8 

Muscari  botryoides  alba,    .     . 

...       9 

— 

Hjoscyamus  orientalis,      .     . 

...       9 

...       9 

Fritillaria  imperialis,     .     .     . 

...     10 

...       9 

Sanguinaria  canadensis,     .     . 

...     10 

...     13 

Hjoscyamus  phjsaloides,   .     . 

...     10 

...       9 

Narcissus  Pseudo-Narcissus,    . 

...     10 

...       2 

Pulmonaria  rirginica,   .... 

...     11 

...     13 

Anemone  nemorosa,      .     .     v   « 

...     11 

...     12 

Narcissus  Jonquilla,       .... 

...     11 

...     12 

Iris  reticulata, 

...      12 

...       9 

Omithogalum  montanum,  .     .     . 

...      12       1 

...       9       , 
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A  letter  was  read  from  Mr  William  Bell,  dated  "  Botanic 
Garden,  Saharunpore,  28th  February  1865,"  in  which  he 
refers  to  a  species  of  Loranthns  (a  parasite)  which  grows 
vigorously  on  many  trees  in  the  neighbourhood  of  Saha- 
runpore. It  is  most  partial  to  the  common  mulberry,  while 
Pinua  longi/olia  and  the  Casuarina  are  seldom  infested  by 
it.  Mr  Bell  also  gives  a  description  of  a  species  of  Oro- 
banche,  another  parasite,  which  infests  the  turnip  roots  in 
the  garden.  It  has  a  thick,  fleshy  root-stock,  and  often  of 
a  considerable  size.  He  concludes  his  letter  in  saying  that 
he  has  recently  made  more  observations  on  the  sexual  organs 
of  ferns  and  mosses,  and  has  been  led  to  the  belief  that  the 
antheridial  and  archegonial  cells  are  not  the  true  generative 
organs  of  these  plants. 

Mr  Sadler  exhibited  specimens  of  Dicranodontium  as- 
perulum  of  "Mitten's  Musci  Indici,"  collected  at  Mains 
Castle,  New  Kilpatrick,  by  Mr  W.  Gait. 

Mr  Gorrie  exhibited  twigs  of  Gupresma  Lawsonicma  with 
male  and  female  flowers,  and  reported  that  these  trees  were 
this  season  flowering  freely  in  Messrs  Lawson's  nurseries 
and  elsewhere  in  Scotland. 

Dr  John  Anderson,  Calcutta,  sent  photographs  exhibiting 
the  condition  of  many  of  the  trees  in  the  Botanic  Garden 
there  after  the  late  cyclone! 


ll^A  May  1865. — Dr  Dickson,  President,  in  the  Chair. 

The  following  gentlemen  were  elected  Members  of  the 
Society : — 

As  a  Resident  Fellow, 
Ramsay  H.  Tbaquaib,  M.D. 

As  a  Foreign  Member. 
M.  Dominique  Clos,  M.D.,  Professor  of  the  Faculty  of  Science,  and 
Director  of  the  Botanic  Garden,  Toulouse. 

The  following  donations  to  the  Library  were  laid  on  the 
table : — 

Deu2C   Ascensions  Scientifiques  au  Mont  Blanc,  par  Charles 
Martins. — From  the  Author. 

Die  Flora  von  Konigshorst,  von  H.  Schulze. — From  the  Author. 
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Verhandlungen  des  Botanischen  Vereins  fur  Brandenburg,  Heft 
V  — From  Professor  A.  Braun. 

Bericht  uber  die  Secliste  Versamraluug  des  Vereins  in  Wittem- 
berg. — From  the  same. 

Proceedings  of  the  Royal  Horticultural  Society,  London,  Vol. 
V.  No.  4. — From  the  Society. 

The  following  additions  to  the  University  Herbarium  were 
noticed  : — 

220  species  of  European  mosses,  named  by  Dr  Scbimper. 
Specimens  of  Orthodontium  gracile  and  Grimmia  trirhofhyfla, 
collected  by  Mr  Robinson,  Frodsham. 

The  following  donations  to  the  Museum  at  the  "Royal 
Botanic  Garden  were  announced  : — 

From  Charles  Lawson,  Esq. — Cusco  Maize,  from  Peru. 
From  Dr  Alexander  Dickson — Birch  and  Willow  wood  affected 
by  Peziza  (sruffinosa,  and  assuming  a  green  colour. 

The  following  Communications  were  read  : — 

I.  On  the  Morphological  Constitution  of  the  Androecium  of 
Mentzelia,  and  its  Analogy  with  that  of  certain  Rosajceoe. 
By  ALEXA^DER  Dickson,  M.D.  Edin.     (Plat^  TV.) 

In  his  "  Organog^nie"  Payer  has  given  full  details  of  the 
floral  development  in  Mentzelia  and  Bartonia.  He  has 
pointed  out  the  remarkable  difference  between  the  develop- 
ment of  the  androecium  in  these  plants,  where  there  is  a 
centripetal  evolution  of  stamens,  and  that  in  Gajophora  and 
its  allies,  where  the  stamens  appear  centrifugally  on  cushions 
or  bosses ;  stating  his  conviction  that  "  these  two  series  of 
genera  ought  to  constitute,  if  not  two  distinct  orders,  at 
least  two  very  distinct  tribes  of  the  same  order."*  In  his 
"  Lemons  sur  les-  Fam.  Nat.  des  Plantes,"  he  has  adopted 
the  first  of  these  two  alternatives,  and  broken  up  the  old 
order  Loasacece  into  two  orders — the  "  Mentzeliees"  and  the 
**  Leasees"  Summing  up  the  essential  characters  of  the 
MentzelieeSy  he  expresses  himself  in  the  following  terms  : 
— "  By  their  inferior,  unilocular  ovary,  with  three  parietal 
placentae,  by  their  capsular  fruit  and  albuminous  seeds,  and 
by  their  regular  quinary  flower,  the  Mentzeliees  approach 
the  Loasees^  but  are  widely  separated  from  them  by  their 

*  Payer,  •'  Organog^nie,"  p.  890. 
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stamens,  which  are  disposed  in  several  whorls,  and  not  in  a 
single  one  [of  five  compound  stamens],  and  the  develop- 
ment of  which  recalls  that  of  the  Eosacese."* 

Having  been  much  interested  by  Payer's  description  of 
the  development  in  Mentzelia  and  Bartonia,  and  by  the 
analogy  he  has  pointed  out  between  their  androecium  and 
that  of  the  Kosaceae,  I  was  induced  to  examine  the  develop- 
ment of  the  flower  in  Mentzelia  aurea  with  considerable 
attention.  I  have  been  able  to  verify,  in  every  essential, 
almost  all  the  details  given  by  Payer.  My  researches, 
however,  although  confirmatory  of  the  accuracy  of  Payer's 
facts,  have  led  me  to  adopt  a  very  difi^erent  interpretation 
of  the  morphological  constitution  of  the  andrcecium,  my 
opinion  being  based,  to  a  great  extent,  upon  observation  as 
to  the  period  at  which  the  carpels  appear,  a  point  to  which 
Payer  has  not  adverted. 

In  the  young  flower  of  Mentzelia  aurea,  from  about  the 
period  when  the  petals  make  their  appearance,  the  recep- 
tacle becomes  concave  or  cup-shaped ;  and  on  the  inner 
surface  of  this  receptacular  cup  the  stamens  are  developed 
in  the  following  manner : — In  the  first  place,  there  appear 
Jive  stamens,  alternate  with  the  petals,  and  near  the  upper 
edge  of  the  cup ;  then,  a  little  lower  down,  a  range  of  ten 
stamens,  so  disposed  that  each  of  the  five  primary  is  accom- 
panied by  two  secondary  stamens,  one  on  either  side  ;  later, 
and  still  lower  down,  a  third  range,  consisting  of  twenty 
stamens,  arranged  so  that  each  of  the  ten  stamens  of  the 
second  degree  is  accompanied  by  two  of  the  third,  one  on 
either  side;  then  a  fourth  range,  also  of  twenty  stamens, 
alternating  with  tliose  of  the  third  degree  ;  and  lastly,  some 
five  or  six  still  lower  ranges,  in  centripetal  succession,  each 
consisting  of  twenty  stamens  or  thereabout,  which  alternate 
pretty  regularly  with  the  members  of  the  range  preceding 
them.  It  is  to  be  noted  that,  in  such  an  arrangement  of  parts, 
it  is  in  the  fourth  range  that  there  first  appear  stamens  super- 
posed to  the  petals,  and  exactly  intermediate  between  any 
two  stamens  of  the  first  degree.  This  will  be  sufficiently 
apparent  by  reference  to  the  diagram  which  I  have  con- 
structed of  the  androecium  of  Mentzelia,  and  which  repre- 
sents the  arrangement  as  satisfactorily  as  the  difficulty  of 

*  Payor,  •*  Le90n8  sur  los  Kara.  Nat.  des  Plantes,"  p.  114. 
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projecting,  on  a  plane,  points  disposed  on  what  approxi- 
mately is  the  inner  surface  of  a  hollow  cylinder,  will  allow. 
I  have  sometimes  observed  a  slightly  diflFerent  arrangement, 
in  which  there  2i.XQ  fifteen  instead  of  twenty  stamens  in  the 
third  range,  a  single  'stamen  replacing  the  pair  superposed 
to  each  petal,  so  that  the  first  stamens,  which  are  exactly 
intermediate  between  any  two  primary  stamens,  are  thus  in 
the  third  instead  of  the  fourth  range.  I  mention  this  latter 
arrangement  thus  particularly,  because  it  is  strikingly  like 
that  in  Roaa,  to  which  I  shall  afterwards  refer.* 

Almost  immediately  after  the  stamens  begin  to  appear, 
the  central  portion  or  bottom  of  the  receptacular  cup 
becomes  more  markedly  and  abruptly  depressed,  forming  a 
narrow  funnel-shaped  cavity,  the  rudiment  of  the  inferior 
ovary,  which  is  distinctly  defined  at  its  margin  from  the 
outer  and  upper  portion  of  the  receptacle  upon  which  the 
stamens  make  their  appearance.  Around  the  margin  of 
this  central  funnel-shaped  depression  three  semilunar  eleva- 
tions are  developed.  These  three  processes  are  the  carpels, 
which  afterwards  form  the  style.  They  are  developed  at  a 
very  early  period,  the  time  of  their  appearance  being  almost 
coincident  with  that  of  the  ovarian  cavity  itself.  I  have 
seen  them  distinctly  present  when  the  stamens  of  the  third 
degree  had  just  appeared  as  very  faintly  marked  mammillse, 
so  that  it  is  almost  certain  that  they  are  developed  before 
these  stamens.  Probably  they  are  developed  about  the 
time  of,  or  immediately  after,  the  appearance  of  the  stamens 
of  the  second  degree.  Whatever  may  be  the  exact  moment 
of  the  appearance  of  the  carpels,  there  can  be  no  doubt  that 
they  appear  long  before  the  staminal  evolution  is  completed. 

Payer  describes  the  development  of  the  androecium  in 
Bartonia  as  being  essentially  similar  to  that  in  MentzeUa, 
with  this  exception,  that  the  five  primary  staminal  mam- 

*  Payer  gives  no  figures  of  Mentzelia^  but  he  describes  the  appearance  of 
the  stamens  as  follows : — "  Cinq  se  montrent  d'abord  altemes  avec  lea 
p^tales;  elles  sont  bicnldt  suivies  de  dix  autres  plac^es  deux  par  deux  de 
chaque  cdt6  des  premieres  et  un  pen  plus  bas,  puis  de  quinze,  puis  de  vingt- 
cinq,  &c.,  de  fa9on  que  Tentonnoir  floral  en  est  promptement  tapiss^."  As 
stated  above,  I  have  sometimes  observed  fifteen  stamens  in  the  third  range.  I 
am  unable,  however,  to  say  whether  or  not,  in  this  arrangement,  there  are  so 
many  stamens  as  twenty-five  in  any  of  the  succeeding  ranges ;  but  I  should 
be  inclined  to  doubt  that  there  are  so  many. 
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millse,  instead  of  being  developed  as  stamens,  assume  a 
petaloid  development — whence  the  corolla  of  Bartonia  is 
ordinarily  described  as  consisting  of  ten  petals.  The  num- 
ber of  stamens,  however,  is  very  much  greater  than  in 
Mentzelia  aurea;  and  it  will  be  seen  from  the  diagram 
(fig.  2),  which  I  have  constructed  in  accordance  with  Payer's 
figures,  that  there  are  no  stamens  exactly  intermediate 
between  the  primary  ones  (the  false  petals)  before  the 
sixth  range. 

Having  thus  briefly  detailed  the  principal  phenomena 
connected  with  the  staminal  evolution  in  Mentzelia  and 
Bartonia,  I  shall  now  proceed  to  consider  what  conclusions 
may  be  legitimately  drawn  therefrom  regarding  the  nature 
of  the  androecium  in  these  plants.  Payer's  opinion,  as  I 
have  already  stated,  was  that  this  androecium  consists  of 
several  staminal  whorls.  His  idea  was,  no  doubt,  suggested 
by  the  definite  and  regular  manner  in  which  the  several 
ranges  of  stamens  succeed  each  other  on  the  inner  surface 
of  the  receptacular  cup.  If,  however,  the  androecium  really 
consisted  of  a  number  of  whorls,  we  should  expect  to  find 
the  carpels  appear  after  the  completion  of  the  staminal  evolu- 
tion, and  not  before  it.  The  fact  that  by  far  the  greater 
number  of  the  stamens  appear  after  the  carpels  are  developed, 
seems  to  me  to  constitute  a  fatal  objection  to  Payer's  theory. 

If  the  general  disposition  of  the  stamens  be  attended  to, 
it  will  be  observed  that  the  stamens  of  the  first  two  or  three 
ranges  in  Mentzelia  ^  and  of  the  first  five  in  Bartonia,  ex- 
hibit a  distinct  arrangement  into  groups  superposed  to  the 
sepals.  If,  again,  it  be  borne  in  mind  that  in  almost  all 
polyadelphous  plants  the  carpels  appear  before  the  evolu- 
tion of  the  stamens  is  completed,  it  cannot  reasonably  be 
doubted  that  we  have  here  to  do  with  five  confluent  com- 
pound stamens  superposed  to  the  sepals,  with  a  centripetal 
evolution  of  lobes  analogous  to  what  Payer  has  described  in 
the  compound  stamens  of  the  Myrtaceae. 

Admitting  the  correctness  of  this  interpretation  of  the 
androecium  of  Mentzelia  and  its  allies,  the  question  arises 
as  to  the  propriety  of  separating  them,  as  Payer  has  done, 
into  a  distinct  Order  from  the  Loaseee.  The  researches  of 
Payer  have  shown  that  in  these  latter  the  androecium  con- 
sists of  five  compound  stamens  superposed  to  the  sepals. 
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Thus  far,  therefore,  the  analogy.between  the  andro&cia  of 
the  two  groups  would  hold  good.  In  the  Loaseae,  however, 
the  evolution  of  the  staminal  lobes  is  centrifugal  as  regards 
the  axis,  while  that  in  the  Mentzelie©  is  centripetal.  This 
difference  is  certainly  a  very  striking  one,  but  it  may  fairly 
be  doubted  if  it  is  sufl&cient  to  separate  into  distinct  Orders 
two  groups  of  genera  so  closely  allied  in  all  other  respects. 
The  centripetal  development  of  lobes  in  the  compound 
stamens  of  the  Myrtacesa,  to  which  I  have  compared  that  of 
the  Mentzelieee,  was  considered  by  Payer  analogous  to  the 
basifugal  evolution  of  leaf-lobes  in  ordinary  leaves,  while 
the  commoner  centrifugal  development  of  staminal  lobes 
such  as  that  in  Hypericum^  Tilia^  &c.,  he  compared  to  the 
basipetal  evolution  of  leaf-lobes.  In  a  note,  however,  to  my 
paper  "  On  Diplostemonous  Flowers"  in  last  year's  volume 
of  the  Society's  Transactions,  I  ventured  to  question  the 
correctness  of  the  distinction  which  Payer  has  sought  to 
draw  between  the  two  cases,  as  follows, — "  Payer  has  some- 
what hastily,  I  think,  compared  the  compound  stamens  in 
the  Myrtacese  to  leaves  with  lobes  developed  from  base  to 
apex,  or  basifugally  ("  Organogenic,"  p.  718).  His  figures, 
however,  distinctly  indicate  that  here,  as  in  the  ordinary 
form  of  compound  stamens,  there  is  a  mesial  stamen  or  lobe 
of  the  compound  stamen,  from  which,  as  a  point  of  departure, 
the  evolution  of  the  other  stamens  extends  ;  and  it  appears 
to  me  improbable  that  a  basifugal  succession  of  lobes  should 
be  initiated  by  the  development  of  a  lobe  in  the  middle  line 
at  the  base  of  the  compound  stamen.  The  phenomenon 
seems  more  naturally  explained  by  supposing  that  the  first- 
developed  lobe  of  the  Myrtaceous  compound  stamen  corre- 
sponds to  the  first-developed  or  terminal  lobe  in  the  ordinary 
form,  in  which  case  the  evolution  in  both  cases  would  be  basi- 
petal ;  the  only  difference  between  the  two  being  that,  while 
in  the  Hypericacese,  Ac,  the  lobes  are  developed  on  the  back 
or  outer  face  of  the  rachis  of  the  compound  stamen  (the 
staminal  cushion),  in  the  Myrtacese  they  appear  on  its  front 
or  inner  face.  In  confirmation  of  this  opinion,  I  may  refer 
to  the  highly  developed  staminal  groups  in  MeUdeaca  pur- 
purea^ where,  in  each  phalanx,  the  stamens  evidently  proceed 
from  the  inner  face  of  the  flattened  and  elongated  rachis."* 

*  Transact.  Bot.  Soc.  Edin.,  vol.  viii.  part  1,  p.  100. 
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If  this  explanatiou  of  the  centrifugal  and  centripetal  modes 
of  evolution  in  compound  stamens  be  admitted,  it  will  be 
seen  that  the  difference  between  the  Loaseae  and  Mentzelies^ 
is  not  so  great  as  might  at  first  sight  be  supposed.  At  all 
eyents,  it  seems  to  me  that  systematist^  should  hesitate,  in 
absence  of  other  diagnostic  characters  of  any  value,  to  break 
up  the  old  Order  Loasacese. 

Having  stated  my  reasons  for  holding  the  androecium 
of  the  MentzeliesB  to  consist  of  five  confluent  compound 
stamens,  I  shall  now  consider  some  of  the  arrangements  in 
the  RosacesB,  in  which  family  Payer  has  pointed  out  an 
analogy  in  staminal  evolution  with  that  of  the  Mentzeliese, 
I  am  induced  to  do  so  more  particularly,  because  the  ex- 
planation I  have  given  of  the  androecium  of  Mentzelia  and 
Bartonia  seems  to  throw  considerable  light  upon  the 
morphology  of  that  of  the  Rosacese.  I  have  constructed 
diagrams,  in  accordance  with  Payer's  figures,  of  the  principal 
forms  of  staminal  arrangement  met  with  in  this  family,  to 
which  I  shall  refer  in  the  following  remarks.  I  have  myself 
carefully  examined  the  development  of  the  androecium  of 
Bubus  Idceics  and  Rosa  spinosiasima  ;  and  to  a  certain  ex- 
tent observed  that  of  Comarum  and  Oeum. 

In  Bubus,  soon  after  the  appearance  of  the  petals,  the 
hemispherical  termination  of  the  receptacle  comes  to  be 
surrounded  by  a  flattish  cushion.  The  external  outline  of 
the  cushion  is  that  of  a  pentagon  with  gently  concave  sides ; 
and  the  petals  form  the  angles.  An  examination  of  the 
earliest  development  of  this  cushion  gives  one  the  impres- 
sion of  its  being  produced  by  an  extension  and  fusion  of  the 
bases  of  the  petals.  On  the  surface  of  the  cushion  the 
stamens  are  developed  in  the  following  manner : — First,  ten 
stamens  appear,  one  on  either  side  of  each  petal,  and  closely 
approximated  to  it.  From  these  points  the  evolution  of  the 
other  numerous  stamens  extends  centripetally.  This  de- 
velopment of  stamens  is  accurately  described  by  Payer  as 
"  une  Eruption  de  petits  mamelons,  qui  commenjant  pr^s  les 
p^tales,  s'en  ^loignerait  pen  a  peu."*  In  Buhus  tomentosus, 
the.  species  which  Payer  has  figured,  the  series  of  stamens 
approaching  each  other  from  any  two  adjacent  petals  do  not 
coalesce  until  the  stamens  of  the  fourth  degree,  as  I  have 

♦  **  Organog^nie,"  p.  604. 
TRANS.  BOX.  SOC,  VOL.  VIII.  P 
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represented  in  the  diagram  (Fig.  8).  In  B.  Idceua  I  find 
that  this  coalescence  usually  takes  place  in  the  stamens  of 
the  third  degree.  I  am  satisfied  that,  in  this  plant,  the 
carpels  begin  to  appear  considerably  before  the  staminal 
evolution  is  completed;  but,  from  the  minute  size  of  the 
staminal  mammillae  here,  it  is  difficult  to  determine  the 
period  very  precisely. 

In  Oernii^  Payer  describes  the  stamens  as  "  very  nu- 
merous, and  disposed  in  whorls  which  alternate  with  each 
other,  and  appear  successively  from  above  downwards,  on 
the  inner  surface  of  the  receptacular  cup,  which  is  pretty 
deep.  Each  whorl  is  composed  of  ten  stamens.  In  the 
whorl  which  appears  first,  and  which,  in  consequence,  has  the 
highest  place  on  the  inner  surface  of  the  receptacular  cup, 
the  ten  stamens  are  grouped  in  pairs  in  such  a  manner  that 
there  is  one  to  right  and  left  of  each  petal*^  (fig.  10). 

In  Roaa^  Payer  describes  the  andrcecium  as  identical  in 
its  development  with  that  in  Oeum,  consisting  of  numerous 
alternating  whorls  of  stamens  appearing  centripetally,  each 
composed  of  ten  stamens.f  This  statement,  however,  seems 
scarcely  to  agree  with  his  figure  of  Bosa  alpina  ('*  Organo- 
genic," pi.  100,  fig.  26),  where  the  stamens  of  the  second 
degree  are  superposed  in  pairs  to  the  petals  and  singly  to 
the  sepals,  making,  in  all,  fifteen  stamens  in  that  range ; 
and  where  there  is  apparently,  moreover,  a  similar  number 
of  stamens  in  each  of  the  succeeding  ranges.  I  have  no 
doubt  that  Payer's  figure  is  quite  correct,  as  the  same  ar- 
rangement of  the  stamens  of- the  second  degree  appears  to  be 
constant  in  Bosa  apinosissima.  The  diagram  (fig.  9)  which 
I  have  given,  may  therefore  be  relied  upon  as  an  accurate 
representation  of  the  staminal  arrangement  in  Bosa. 

In  Fragaria,  Spirceay  and  Cotoneaster^  Payer  has  shown 
that  there  is  a  first  range  of  ^en  stamens,  disposed,  as  in  Chum 
and  Bosa,  so  that  there  is  one  on  either  side  of  each  of  the 
five  petals  ;  then  a  second  range  oifive  stamens  superposed 
to  the  sepals  ;  and  lastly  a  third  range  also  of  five  stamens 
superposed  to  the  petals  (fig.  11). 

The  andrcecium  in  Oeum  and  Bosa  is  that  which  most 
closely  resembles,  in  its  development,  that  in  the  Mentzelieae. 
In  looking  at  the  young  fiowers,  when  the  andrcecium  first 

*  "  Orp:anog6nie/*  pp.  501-2.  f  Ibid.  pp.  602-8. 
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appears,  it  is  striking  to  observe  the  great  analogy  which 
exists  between  the  primary  stamen  in  Mentzelia  accom- 
panied by  two  secondary  ones,  and  the  petal  in  Geam  or 
Ro6a  accompanied  by  two  stamens  of  the  first  range.  In 
Bartonia  the  resemblance  is  still  further  heightened  by  the 
primary  stamens  being  actually  developed  as  petals.  If  we 
recall  what  I  have  mentioned  as  an  occasional  arrangement 
in  Mentzelia^  where  there  e^xefive  stamens  of  the  first  degree, 
ten  of  the  second,  and  fifteen  of  the  third,  ten  of  these  last 
being  superposed  in  pairs  to  the  primary  stamens,  and  five 
alternate  with  them,  the  arrangement  cannot  fail  to  strike 
one  as  being  extremely  similar  to  that  in  jBosa,  where  there 
are,  first  the^ve  petals,  then  te/a  stamens,  and  then  fifteen^ 
these  last  having  exactly  the  same  relation  to  the  Tpetoh  as 
the  fifteen  stamens  of  the  third  degree  in  Mentzelia  have 
to  the  primary  stamens.  This  analogy  is  so  very  close,  that 
it  seems  impossible  to  doubt  that  whatever  explanation 
holds  good  as  to  the  one  case  must  necessarily  do  so  as  to  the 
other.  If,  therefore,  my  interpretation  of  the  androecium  in 
the  MentzelieflB  be  correct,  it  will  follow  that  in  Bosa  and 
Oeum  the  androecium  consists  of  staminal  groups,  of  which 
the  petals,  ordinarily  so  called,  are  the  apices,  just  as  the 
false  petals  in  Bartonia  are  the  apices  of  its  staminal 
groups.  In  Bubtis  the  evidence  of  staminal  groups  of  which 
the  petals  are  the  apices  is  still  more  apparent,  where  the 
staminal  evolution  manifestly  extends  itself  from  five  centres 
or  points  of  departure,  the  centres  being  the  so-called  petals. 
As  to  Fragaria^  Spircea,  and  the  like,  their  staminal  arrange- 
ment only  differs  from  that  in  Oeum  or  Bosa  in  the  num- 
ber of  stamens  developed  after  the  first  range  of  ten. 

It  will  be  seen  from  the  foregoing,  that,  if  my  reasoning 
be  admitted,  all  the  Rosaceous  forms  above  described  must 
be  considered  as,  strictly  speaking,  apetalous;  the  androecium 
consisting  of  five  confluent  compound  stamens  with  petaloid 
apices,  alternate  with  the  sepals.  The  genus  AhhemiUa, 
it  appears  to  me,  stands  in  a  most  interesting  relation  to 
these  forms.  Here  the  flower  is  also  apetalous,  but  instead 
of  a  whorl  of  compound  there  is  one  of  simple  stamens  alter- 
nate with  the  sepals.  In  Alchemilla,  we  have,  I  believe,  so 
far  from  an  aberrant  form  of  staminal  arrangement,  as  is 
generally  supposed,  in  reality  a  type — complete,  though  of 
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elementary  simplicity — of  the  androecium  of  a  great  portion 
of  the  family. 

A  second  series  of  Eosaceous  androecia  is  to  be  found  in 
the  genera  Aremonia,  Agrimonia,  Sanguiaorba,  and  Pot^- 
rium.  The  development  of  the  flower  in  these  forms,  as  de- 
tailed by  Payer,  shows  that  they  are  characterised  by  having 
a  single  whorl  of  stamens  superposed  to  the  sepals.  In  Are^ 
monia  and  Agrimonia  there  is  a  true  corolla  of  petals  alter- 
nate with  the  sepals,  which  in  Sanguisorba  and  Foterium  dis- 
appears. In  Aremonia  and  Sanguisorba  the  stamens  are 
simple,  while  in  Agrimonia  and  Poterium  they  are  com- 
pound. It  is  unnecessary  to  enter  more  fully  into  the  de- 
scription of  these  arrangements,  as  the  diagrams  I  have 
constructed  will  render  them  perfectly  intelligible.* 

In  accordance  with  the  foregoing  remarks,  the  staminal 
arrangements  in  those  Kosacese  of  which  the  development 
is  known,  may  be  classified  under  two  principal  types,  as 
follows : — 

I.  Alehemilla-type, — Single  whorl  of  stamens  alternate  with  the  sepals. 

No  true  corolla. 

(a)  Stamens  simple  :  e.^.  Alehemilla(fig.  7). 

(6)  Stamens  compound,  confluent  with  petaloid  apices :  d.y. 

Mubut  (fig.  8);  Moea   (fig.  9);   Geum   (fig.  10);    Frofforia, 

SpircMiy  &c.  (fig.  11). 

II.  AremoniO'tt/pe. — Single  whorl  of  stamens  superpoted  to  the  sepals. 

With  or  without  a  true  corolla. 

(1)  With  a  true  corolla. 

(a)  Stamens  simple  :  e.^.  Aremonia  (fig.  8). 

(b)  Stamens  compound  :  e.ff,  Agrimonia  (fig.  4). 

(2)  Corolla  absent. 

(c)  Stamens  simple  :  e.g.  Sanguisorba  (fig.  5). 

(d)  Stamens  compound,  confluent :  e.g.  Poterium  (fig.  6.) 

It  will  be  seen  from  the  above  that,  if  I  am  correct  in 

*  The  analogy  of  Sanguisorba  and  Poterium,  with  Aremonia  and  Agri- 
monia,  indicated  by  this  association,  does  not,  perhaps,  rest  upon  a  very  secure 
foundation.  I  have  followed  Payer,  who  remarks  that  **le8  Pimprenelles 
doivent  6tre  regard6es  comme  les  Aigremoines  t^trameres  dont  les  p^talee 
out  averts."  It  is,  however,  with  considerable  hesitation  that  I  have  done 
so ;  because,  if  in  Sanguisorba  the  sepals  and  stamens  are  developed  in 
four  pairs,  in  regular  decussate  succession,  as  Payer's  researches  seem  to  indi- 
cate, it  is  difficidt  to  justify  the  assumption  of  an  abortion  of  petals  alternate 
with  the  sepals.  Our  knowledge,  however,  of  the  analogy  between  the 
arrangement  of  floral  parts  and  that  of  ordinary  leaves  upon  the  stem,  is  as 
yet  too  imperfect  to  allow  of  any  definite  conclusion  upon  the  subject. 
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my  conclusions,  AlchemiUa  bears  to  BuTmSy  Oeum,  or  Fro- 
gariaf  in  staminal  arrangement,  the  same  relation  as  Are- 
monia  does  to  Agrimonia,  or  Sanguisorba  to  Poterivm. 
This  tends  strongly  to  confirm  Payer's  opinion,  in  which  he 
followed  the  older  botanists,  that  AlchemiUa  has  really 
closer  aflinities  with  the  PotentillidaD  than  with  the  Sangui- 
sorbeae,  with  which  it  has  been  more  recently  associated. 

Perhaps  a  thirds  and  possibly  diplostemonous,  type  of 
Rosaceous  andrcecium  is  to  be  found  in  those  genera  {8ih- 
baldiay  &c.)  included  in  the  tribe  Chamserhodese,  but  these 
require  careful  organogenic  investigation. 

Explanation  op  Plate  IV. 

In  the  diagrams  the  sepals  are  shaded :  the  tnie  petals  in  outline.  The 
stamens  are  represented  by  black  spots,  of  which  the  larger  indicate  the  older, 
the  smaller  the  younger  ones.  The  false  petals,  or  petaloid  staminodes,  ore 
indicated  in  black,  like  the  stamens.  The  epicalyz,  which  is  proper  to  some 
of  the  Rosaceous  forms  represented,  is  omitted,  partly  to  make  the  diagrams 
of  more  general  application,  and  partly  to  avoid  unnecessary  and  perhaps  con- 
fusing detail.. 

Fig.  1.  Arrangement  in  MerUzdia  (LoMocece),  Calyx.  Corolla.  Stamens 
compound,  confluent,  superposed  in  the  sepals. 

Fig.  2.  Arrangement  in  BarUmia  {Loaaacea),  Essentially  the  same  as  in 
Mentzelia :  only,  the  apices  of  the  staminal  groups  or  compound  stamens  are 
deyeloped  as  petaloid  staminodes. 

Fig.  8.  Arrangement  in  Aremonia  {Itatacea),  Calyx.  Corolla.  Single 
whorl  of  simple  stamens  superposed  to  the  sepals. 

Fig.  4.  Arrangement  in  Agrimonia  (Aremoma-type).  The  same  as  in  Are- 
monia ;  only,  the  stamens  are  compound. 

Fig.  6.  Arrangement  in  Sanguiforba  (Aremonia-type),  Corolla  absent.  Of 
the  four  sepals,  the  antero-posterior  pair  are  the  older,  the  lateral  the  younger. 
Similarly  the  antero-posterior  pair  of  stamens  are  the  older,  the  lateral  the 
younger. 

Fig.  6.  Arrangement  in  Poterium  (Aremonia-type).  CoroUa  absent.  Sepals 
4.    Stamens  4,  superposed  to  the  sepals,  compound,  and  confluent. 

Fig.  7.  Arrangement  in  AlchemiUa  (Rosacece),  Apetalous.  Sepals  4. 
Stamens  4,  simple  and  alternate  with  the  sepals. 

Fig.  8.  Rubus  {AlehemUlortype), 

Fig.  9.  Rosa  {AlchemiUa  type). 

Fig.  10.  Geum(Alchemill€htype). 

Fig.  11.  Fragaria,  Spircta,  Cotoneatter,  &0,  {Alchemilla-type)»  In  this  and 
the  three  preceding  forms  the  symmetry  is  quinary.  The  stamens,  as  in 
AlchemiUa^  alternate  with  the  sepals ;  but  instead  of  being  simple,  they  are 
compound  and  confluent,  with  petalofd  apices.  No  true  petals.  As  the  dia- 
grams indicate,  the  staminal  lobes  vary  in  number  in  these  forms ;  but,  in  all, 
the  ten  oldest  stamens  are  disposed  so  that  there  is  one  on  either  side  of 
ead)  petaloid  staminode. 
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Fig.  12.  Section  of  young  flower  of  Chmantm  paluHre :  ee,  epicaljx  ;  «, 
sepals  ;  p,  the  so-called  petals  (petaloid  staminodes) ;  at,  stamens  of  the  fizsi 
range,  of  which  two  accompany  each  '*  petal  ;**  the  other  stamens  haye  not  yet 
appeared ;  ok,  conyex  extremity  of  the  floral  axis  upon  which  the  earpela 
afterwards  appear.  Ultimately,  the  staminal  arrangement  is  the  same  aa  in 
Fragaaria  (fig.  11). 


II.   Report  on  the  Cinchona  Plantation  <U  Darjeeling  in 
February  1866.    By  Dr  Thomas  Anderson. 

Dr  Anderson  reports  that  the  month  has  been  less  favour- 
able than  January,  as  the  cold,  which  has  been  quite  as 
great  as  in  January,  has  been  accompanied  by  a  very  dry 
state  of  the  atmosphere.  Hail  fell  on  the  3d  of  the  month 
and  rain  on  five  days,  but  with  the  exception  of  the  26th  and 
26th  of  the  month  only  in  slight  showers,  which  did  no  benefit 
whatever  to  the  Cinchona,  The  slight  increase  in  growth 
took  place  almost  entirely  during  the  last  five  days  of  the 
month,  with  the  exception  of  the  lowest  plantation,  where 
about  the  17th  the  plants  began  to  show  the  first  symptoms 
of  the  return  of  spring.  At  the  first  plantation  (5500  feet 
above  the  sea)  the  temperature  has  been  very  low,  causing  the 
destruction  of  at  least  three  plants  of  Cinchona  Pahudia/na^ 
and  affecting  a  few  of  Cinchona  officinalis.  At  the  second 
plantation  (4350  feet  above  the  sea)  hoar-frost  occurred  in 
several  nights  in  February,  but  no  damage  has  been  done  to 
any  plants  at  this  elevation.  Observations  on  the  tempera- 
ture of  the  air  have  been  made  with  more  or  less  regularity 
during  the  month  at  the  third,  fourth,  and  fifth  planta- 
tions. At  the  fourth  plantation  (2550  feet  above  the  sea)  the 
maximum  and  minimum  temperature  in  the  shade  was 
recorded  every  twenty-four  hours  during  the  months  The 
mean  maximum  temperature  for  the  month  at  this  elevation 
was  66°'18,  the  mean  minimum  47°'93,  and  the  monthly 
mean  temperature  57^'05.  At  the  fifth,  the  lowest  plantation 
(altitude  1825  feet),  fewer  observations  were  made,  as  the 
plantation  was  visited  daily  by  the  person  observing.  The 
results  from  the  detached  observations  there  give  71*^*56  as 
the  mean  maximum,  and  47°'77  as  the  mean  minimum,  and 
69°*5  as  the  mean  temperature  of  the  month. 

The  total  number  of  plants,  cuttings,  and  seedlings  in  the 
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Government  plantation  at  Darjeeling  on  Ist  February  1865 
is  as  follows : — Cinchona  siiccirubra,  4780  ;  C,  Calisaya^ 
23 ;  C.  micrantha,  944 ;  C.  officinalis  and  vars.,  19,329  ; 
a  Pahudiana,  5092— total,  30,168. 


III.  Abstract  of  a  Report  on  the  Pitayo  Cinchonas.  By 
Mr  Robert  Cross.  Communicated  by  Clements 
B.  Maekham,  Esq. 

Mr  Clements  E.  Markham  having  been  impressed  with 
the  importance  of  procuring  seeds  of  the  species  of  Cinchona 
whicTi  grow  at  and  near  Pitayo,  New  Granada,  obtained  the 
sanction  of  the  Secretary  for  India  to  employ  Mr  Cross  in 
the  service.  The  first  writer  who  described  the  country 
round  Popayan  and  Pitayo  was  the  Spanish  Conquistador, 
Cieza  de  Leon.  He  accompanied  the  invading  discoverers, 
who,  starting  from  Darien  in  1536,  ascended  the  valley  of 
the  Cauca,  and  reached  Popayan,  The  next  author  who 
treated  of  this  region  was  the  humane  and  generous  but 
unfortunate  Adelantado  Andagoya,  who  was  at  Popayan  in 
1544.  TJlloa,  in  his  travels,  gives  a  brief  general  account  of 
the  Popayan  province.  The  only  modem  writers  who  have 
preceded  Cross  are  Humboldt,  Caldas,  Karsten,  and  Vigne. 
Humboldt  crossed  the  paramo  of  Quindiu,  ascended  the 
valley  of  the  Cauca  to  Popayan  in  1801,  and  went  thence 
to  Paste  and  Quito.  During  his  stay  at  Popayan  he  made 
an  excursion  to  the  village  of  Purace.  The  learned  Caldas 
was  a  native  of  Popayan.  He  was  a  good  botanist  and  an 
excellent  observer,  and  he  knew  the  country  well.  Most 
of  his  writings  are,  unfortunately,  still  in  manuscript,  but 
some  of  them  have  been  printed  in  the  Semanario  de  la 
Nueva  Granada,  amongst  which  there  is  a  very  valuable 
geographical  memoir  written  in  1807.  Dr  Karsten  was  for 
some  years  in  this  part  of  South  America  investigating  the 
botany  of  the  Andes.  He  made  notes  on  the  medicinal 
Cinchona  barks  of  New  Granada.  Finally,  Mr  Vigne 
travelled  for  his  amusement  from  Quito  to  Bogota,  going 
over  exactly  the  same  route  as  Cross,  and  his  travels  were 
published  in  1863.  Among  these  writers,  Caldas  and  Vigne 
are  the  only  ones  who  have  gone  over  the  same  ground  as 
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Cross,  and  no  one  bad  given  any  account  of  the  actual 
Pitayo  forest  previous  to  Cross's  visit.  Mr  Cross  remarks 
that  most  persons  who  have  vmtten  on  the  Cinchona  of  the 
Andes  represent  it  as  flourishing  amidst  perpetual  torrents 
of  rain  and  mist,  without  scarcely  ever  enjoying  a  moment 
of  sunshine.  He  states  that  this  is  a  mistake.  Ko  Cinchona 
could  live  in  such  a  climate,  nor,  even  if  planted  iu  similar 
situations,  could  the  trees  ripen  their  seeds,  for  a  certain 
amount  of  dry  weather  and  simshine  is  necessary  for  the 
ripening  of  the  capsules,  and  for  their  bursting  in  order 
that  the  seeds  may  fall  to  the  earth.  The  Cinchona  climate 
is  certainly  moist  for  about  six  or  eight  months  of  the  year, 
and  in  cultivating  this  plant  it  is  expedient  to  seek  very 
humid  situations,  because  the  mountains  of  India  do  not 
appear  to  receive  the  same  amount  of  moisture  as  the  lofty 
elevations  in  America.  Nevertheless  it  will  be  understood 
that  the  natural  climate  of  the  commercial  Cinchona  has 
been  misrepresented  by  most  South  American  travellers. 
The  Pitayo  Cinchonadiffers  essentially  from  the  C,  lanci/olia 
of  Karsten  in  being  a  more  slender  tree,  often  found  formerly 
from  60  to  70  feet  in  height,  but  rarely  more  than  18  inches 
or  2  feet  in  diameter,  with  very  slender  branches,  bearing 
small  lanceolate  leaves,  which  before  falling  always  assume  a 
purple  or  deep  red  colour.  The  C.  lanci/olia  to  which  Karsten 
refers  extends  over  a  wider  tract  of  country  than  any  other 
Cinchona  on  the  Andes.  This  tree,  however,  is  much  more 
massive,  and  bears  considerably  larger  leaves  than  thoseof  the 
Pitayo  Cinchona.  This  large-leaved  Cinchona  ilihabits  the 
western  slopes  of  the  Cordillera  Orientale,  in  situations  pre- 
senting conditions  favourable  for  its  development,  between 
Pastoand  the  city  of  Santa  F6  de  Bogota;  while  the  finer  kinds 
of  Pitayo  bark  are  limited  to  a  few  square  miles  of  steep 
forest-covered  slopes  to  the  northward  of  the  volcano  Purace, 
which  belongs  properly  to  the  central  Cordillera.  The  map 
of  the  Cinchona  region  of  New  Granada  lately  made  for 
Dr  Weddel  is  very  incorrect.  It  represents  certain  tracts 
of  country  as  mountainous,  and  as  covered  with  Cinchona 
forests,  while  in  reality  they  are  hot  arenaceous  plains,  or 
savannas  covered  with  low  spreading  leguminous  trees,  where 
no  Cinchona  ever  grew.  Karsten  states  that  the  bark  is 
not  taken  from  the  roots  of  the  G.  lanci/olia^  which,  in  most 
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instances  is  true ;  but  this  is  not  the  case  with  that  of 
Pitayo,  the  bark  from  the  roots  of  which  is  much  more 
valuable  than  that  from  the  trunks  or  branches.  Further, 
he  asserts  that  the  (7.  lanci/olia  is  never  likely  to  become 
scarce,  and  that  the  continual  cutting  of  the  Cinchona  trees 
will  rather  augment  than  diminish  the  number  of  plants  ; 
and  this  may  be  true  concerning  his  O.  lancifolia^  about 
which  no  one  c^es  much,  as  the  yield  of  quinine  is  often 
too  small  to  cover  the  expense  of  collecting ;  but  as  regards 
the  Pitayo  bark  there  is  one  thing  very  certain,  that  at  the 
present  time  there  is  more  difiSculty  in  collecting  one  pound 
than  there  was  formerly  in  collecting  one  hundredweight. 
The  Pitayo  bark  will  very  probably  be  foimd  the  best  of  all 
the  species  for  cultivation,  £ls  it  is  said  to  grow  very  rapidly, 
which  is  a  matter  of  great  importance.  It  may  certainly 
be  barked  when  it  is  six  feet  high,  although  it  would  not 
be  an  advisable  practice  to  do  so  before  the  trees  are  at 
least  30  feet  high.  Bark  taken  from  large  trees  in  Pitayo 
was  said  to  give  nearly  4  per  cent.,  while  bark  taken  from 
the  roots  of  the  same  trees  gave  5  per  cent,  of  quinine. 
All  the  bark  taken  from  Pitayo  is  said  to  be  sent  to  France. 
The  bsurk  sold  in  England  under  that  name  is  not  true 
Pitayo  bark,  but  comes  from  the  mountains  which  border 
on  the  valley  of  the  Magdalena,  and  from  Almaquer  and 
Pasto,  and  is  certainly  from  the  G,  lanci/olia  of  Karsten, 
which  as  regards  quality  is  very  inferior  to  that  of  Pitayo. 
True  Pitayo  bark  may  be  knovm  in  England  by  not  being 
much  thicker  than  common  window-glass — ^because  it  is  all 
taken  from  small  plants,  the  large  trees  having  been  de- 
stroyed long  ago,  and  by  its  being  full  of  earthy  particles, 
on  account  of  so  much  bark  being  taken  from  the  roots  of 
the  plants.  The  Cinchona  alluded  to  by  Karsten  is  rarely 
collected  when  less  than  one-fourth  of  an  inch  in  thickness, 
but  it  is  sometimes  seen  nearly  an  inch  thick  after  the 
epidermis  has  been  scraped  oflF.  Professor  Jamieson,  of 
Quito,  analysed  the  Pitayo  bark  brought  from  the  locality 
from  whence  the  seeds  were  taken,  and  found,  it  to  contain 
3'2  per  cent,  of  quinine.  There  is  therefore  little  doubt  that 
this  species  and  the  Cinchona  officinalis  of  Loxa  will  prove 
among  the  best  for  cultivation.  The  climate  is  like  that  of 
Loxa,  and  even  the  vegetation  of  both  regions  bears  a  close 

TRAK8.  BOT.  SOC,  VOL.  VIII.  2  Q 


Digitized  by 


Google 


302  Mr  Robert  Cross  on  the  Pitayo  Cinchonas. 

resemblauce  to  each  other.  The  Andes  of  South  America, 
from  the  southward  of  Loxa  to  the  city  of  Santa  F^  de 
Bogota,  present  great  diversities  of  character,  and  even  each 
particular  tract  of  country  possesses  its  own  peculiar  and 
distinctive  features.  Around  Loxa  many  of  the  mountain 
ridges  appear  as  if  they  had  been  scraped  from  top  to  bottom, 
and  they  are  separated  by  deep  ravines,  on  whose  naked 
and  almost  perpendicular  sides  grow  only  a  few  stunted 
Cacti  and  Agaves.  To  the  south-west  of  the  valley  of 
Catamayo,  dry,  rainless  deserts  extend  to  the  frontier  of 
Peru.  However,  on  passing  to  the  northward  of  Assuay 
the  mountainous  regions  are  covered  with  a  dense  vegeta- 
tion ;  and  above  the  forest  limit  are  extensive  grassy 
paramos,  while  higher  still  rise  rounded  elevations,  or  conical 
peaks,  covered  vnth  perpetual  snow.  Beyond  Pasto,  the 
loftier  regions  bear  an  arborescent  vegetation  ;  but  the  hot, 
low-lying  plains  are  mostly  covered  with  coarse  grass  or 
low  spreading  Leguminosse.  From  this  point,  until  one 
reaches  the  great  valley  of  the  Magdalena,  the  mountainous 
region  presents  a  most  savage  aspect  of  stupendous  pre- 
cipices, which  form  a  kind  of  wall  along  the  base  of  the 
eastern  and  central  Andes.  Throughout  this  vast  territory, 
but  especially  along  the  course  of  the  central  Andes,  runs 
a  long  line  of  burning  mountains,  active  spouts  of  hot 
mineral  water  and  sulphurous  vapour,  and  bubbling  mud 
volcanos.  Don  Narciso  Lorenzano  remarks  that  the  principal 
motive  which  induced  the  Government  of  India  to  commence 
Cinchona  cultivation,  after  overcoming  so  many  diflBiculties, 
W£LS  the  fear  that  the  Quina  trees  would  be  extirpated  in  con- 
sequence of  the  waste  that  is  allowed  in  the  woods,  where 
they  are  destroyed  by  the  barbarous  method  of  pulling  up 
the  roots.  Fortunately  this  destructive  method,  which, 
without  any  doubt,  would  extirpate  this  precious  plant  in  a 
few  years,  is  only  practised  in  the  forests  of  Pitayo,  where 
it  is  due  to  the  immoderate  desire  for  making  money  which 
has  t^ken  possession  of  the  Indians,  who  own  the  greater 
part  of  the  land.  But  in  none  of  the  other  establishments 
for  the  collection  of  bark  in  New  Granada  has  a  similar 
practice  been  adopted.  On  the  contrary,  beneficial  rules 
are  observed  for  the  conservancy  of  the  woods.  The  method 
consists  in  leaving  a  part  of  the  trunk,  about  three  feet  in 
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height,  whence  shoots  may  sprout,  and  in  clearing  away 
the  surrounding  trees  to  enable  the  rays  of  the  sun  to 
penetrate.  By  this  means  most  of  the  trees  that  are  cut 
down  quickly  shoot  up,  and,  the  rays  of  the  sun  penetrating 
to  the  cleared  grotmd,  the  seeds  which  fall  from  the  trees 
germinate  freely.  This  result  gives  us  full  confidence  that 
the  good  kinds  of  Quinas  which  exist  in  this  country  will 
be  permanently  preserved.  We  may  conclude  that  there 
need  be  no  fear  that  humanity  will  see  itself  deprived  of 
this  precious  medicine,  seeing  that  as  well  in  Bolivia,  as  in 
Peru,  Ecuador,  and  New  Granada,  the  rule  of  cutting  the 
bark  according  to  a  fixed  plan  is  observed,  and  care  is  taken 
that  the  woods  are  replenished  with  increased  numbers  of 
plants  of  the  best  species,  while  some  experiments  have  been 
made  in  forming  plantations  on  lands  where  the  best  con- 
ditions for  their  growth  are  found.  From  all  this  we  hope 
that  in  a  few  years  we  may  see  valuable  results. 

Dr  D.  Moore,  Glasnevin,  sent  living  plants  of  Neotinea 
intacta  itom  (xalway.  He  stated  that  he  had  seen  about 
forty  plants  in  the  station^  but  only  one  of  them  was  in 
flower.  They  grew  on  a  dry  bank  close  to  limestone 
gravel. 

Mr  Sadler  stated  that  Dr  F.  B.  White  had  recently 
gathered  the  following  rare  mosses  near  Perth  : — Orimmia 
orbictdaris,  rocks  on  Einnoull  Hill ;  O.  SchuUzii,  on  Dun- 
sinane  Hill;  and  O,  leucophcea^  O,  trichophylla,  Hypnum 
abietinum,  and  H.  rugosum^  on  Callerfountain  Hill. 

Dr  Dickson  exhibited  growing  plants  of  FinguictUa  vut- 
garia  from  various  Scotch  localities.  The  plants  showed 
some  marked  differences  in  their  flowers  and  leaves,  and 
seemed  to  indicate  at  all  events  distinct  varieties. 

Mr  M*Nab  placed  on  the  table  growing  plants  of  hybrids 
produced  between  Primula  vulgaris  and  P.  verts,  and 
between  P.  vttlgaris  and  P.  elatior  ;  also  a  plant  of  A  ihyrium 
FiUx-fcemina  var.  ViciorioBy  from  Buchanan  House. 

Mr  Gh>rrie  exhibited  specimens  of  a  large  blue-flowered 
Anemone,  found  naturalised  at  CuUen  House ;  also  a  plant 
of  Myosotidium  nobUe  from  Chatham  Island. 
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8th  June  1865. — Professor  Balfour,  Vice-President, 
in  the  Cliair. 

The  following  gentlemen  were  duly  elected  Members  of 
the  Society : — 

Abthitb  Gamqms,  M.D. 
James  OmfMiNG,  Esq. 

The  following  donations  to  the  Library  were  laid  on  the 
table : — 

Plantar  indigenous  to  the  Colony  of  Victoria,  Australia.  De- 
scribed by  Ferdinand  Mueller,  Ph.D.,  M.D.,  &c — From  the 
Author. 

Lithograms. — From  the  Victorian  Govemment. 

Fragraenta  Phytographia  Australia.  By  Ferdinand  Mueller, 
Ph.D.,  M.D.,  &c. — From  the  Author. 

Proceedings  of  the  Literary  and  Philosophical  Society  of  Liver- 
pool, 1863-64. — From  the  Society. 

Catalogue  of  British  Plants,  including  the  Flowering  Plants, 
Ferns,  and  Characese,  to  which  is  appended  a  List  of  the  Varieties 
of  British  Ferns.  Printed  for  the  Society,  and  published  by 
Messrs  A.  &  C.  Black. 

Botanisk  Beise  i  valdersog  de  tilgrcendsende  egne,  af  Axel 
Blytt. — From  the  Royal  University  of  Norway. 

Les  Ajuga  Pyramidalis  et  Genevensis.  Par  M.  Armand 
Thielens. — From  the  Author. 

Observations  sur  Quelques  Plantes  rares  ou  nouvqlles  de  la 
Flore  de  Belgique,  par  M.  Thielens. — From  the  Author. 

The  following  donations  to  the  Herbarium  were  an- 
nounced : — 

From  Dr  W.  P.  Mactier — Collection  of  Ferns  from  Penang. 

From  Mrs  Bevan,  per  William  Brand,  Esq. — Plants  from  Mont 
Blanc. 

From  Mr  James  Backhouse,  York — Specimens  of  Viola 
arenaria^  collected  at  Widdybank  Fell,  Teesdale,  Durham,  May 
1865. 

The  following  donations  to  the  Museum  at  the  Eoyal 
Botanic  Garden  were  announced : — 

From  M>s  Millar — Fiji  Woman's  Dress  made  from  Grass. 
Specimen  of  Gum  Arabic,  Leguminous  Fruit  and  Bark. 
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From  Miss  Maclagan — Fruit  of  the  Grapple  Plant  {Uncaria 
proeumbens)y  from  Africa. 

From  John  Hutton  Baikie,  Esq.,  Kirkwall — Various  Fruits, 
Seeds,  &c.,  collected  hj  the  late  Dr  William  Balfour  Baikie  of 
the  Niger  Expedition. 

The  following  Communications  were  read : — 


I.  Note  on  a  New  OaUJrom  Ohina.    By  Professor  Arohbr. 

Mr  Archer  first  referred  to  a  gall  described  by  Dr  Pereira, 
under  the  name  of  Woo-pei-tsze,  which  had  recently  been 
imported  into  this  country  for  the  manufacture  of  gallic 
acid.  Mr  Hanbury  believes  it  to  be  produced  on  Bhus  semior- 
lata,  and  Mr  Doubleday  thinks  it  is  caused  by  the  punc- 
turing of  an  aphis  and  not  by  a  cynips.  He  next  noticed 
a  gall  from  India  called  Maliee,  the  produce  of  Tamarix 
indica  and  T.  furaa,  and  rich  in  gallic  acid ;  also  a  peculiar 
gall  called  Kakrasingee,  yielded  by  Ehvs  Kakrasinghee 
(Eoyle),  and  one  from  Southern  Grermany  named  Knoppem, 
produced  on  Qtierctis  Cerris.  In  conclusion,  he  noticed  a 
curious  gall  from  Shanghai,  resembling  somewhat  the 
Chinese  and  Japanese  galls,  but  wanting  their  peculiar 
branched  appearance. 


II.  Note  on  Cape  Saffron.     By  Professor  Arohbr. 

This  saffron  is  the  produce  of  a  plant  belonging  to  the 
natural  order  Scrophulariaceaa,  and  is  noticed  by  Dr  Papp^ 
in.  his  "  Flora  Capensis."  It  yields  a  good  orange  dye,  and 
resembles  common  saffron  in  taste  and  smell. 


III.  Notice  of  Culebs  from  Southern  Africa.     By 
Professor  Archer. 

Mr  Archer  believed  the  cubebs  to  be  the  fruit  of  Vepris 
lanceolata  (Jussieu),  a  plant  belonging  to  the  natural  order 
Xanthoxylacese. 

Specimens  of  the  various  galls,  saffron,  ^nd  cubebs 
referred  to  were  exhibited. 
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IV.  Notes  on  the  destructive  effects  of  Beetles  on  certain 
Young  Plantations.    By  Mr  James  Myles,  Factor  to  Mr 
'  Speirs  of  Elderslie.     Communicated  by  Mr  Gobbie. 

The  plantations  chiefly  attacked  are  Wraes,  Kirkton,  and 
Borthwickfield — the   former  having  been   planted  three 
years,  and  the  latter  two  years.     The  plants  iu  Wraes  axe 
so  much  injured  that  nothing  can  be  done  to  save  them, 
and  cattle  have  been  turned  into  the  plantation.   In  Eirkton 
more  than  one-half  of  the  plants  are  killed,  while  in  Borth- 
wickfield the  number  destroyed  is  considerably  less  than 
the  half.     The  beetles  attack  the  plants  first  at  the  base  of 
the  stem,  eating  and  then  puncturing  the  bark  upwards. 
The  plants  destroyed  are  Scots  fir,  larch,  spruce,  Austrian 
and  Weymouth  pines,  and  other  coniferous  trees,  and  a  few 
specimens  of  beech,  birch,  oak,  and  mountain  ash.     fhe 
beetles  occur  in  great  profusion,  and  Mr  Myles  gave   a 
description  of  what  he  had  done  to  diminish  their  numbers. 
Three  boys  were  able  to  collect  for  some  time  between  1300 
to  1400  beetles  each  day  in  the  plantation,  and  they  had  so 
far  diminished  now  that  they  could  only  gather  600  or  700 
a  day.     Mr  Myles  sent  specimens  of  the  beetles  and  plants 
injured  by  them.     Mr  W.  E.  M'Nab,  who  had  examined 
the  insects,  finds  three  diflferent  species — viz.,  Sylurgus 
piniperdtty  Hyhhius  Abietis,  and  Otiorhynchtis  notattts. 


V.  Notes  of  an  Excursion  from  Simla  to  the  VaUeys  of  the 
Qiriy  Pabur^  and  Tonse  Bivers,  tributaries  of  the  Jumna. 
By  Hugh  Cleghorn,  M.D. 

In  regard  to  the  first  or  most  western  stream  (Giri),  he 
observed  that  the  Valley  is  low,  warm,  fertile,  and  dotted 
with  scattered  cottages ;  the  mountain  slopes  are  bare. 
The  principal  trees  observed  in  addition  to  the  pines  men- 
tioned were — Melia  sempervirens^Pistacia  integerrima,  Ficua 
religiosa,  Putranjiva  Boodburghii,  Poptdus  ciUata,  Salix^ 
A  Inus  nipdlensisy  Pyrus^  Cerastispuddum,  Xanthoxyhn  hostile^ 
and  Cotoneaster  microphyUa,  carpeting  the  rocks.  The 
crops  are  wheat,  barleys,  several  millets,  til  (Sesamum 
orientale),  tobacco,  opium  poppy,  and  various  pulses  (Ffcta, 
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Ervum,  and  Phaseolus).  There  is  no  rule  for  rotation  of 
crops  ;  the  hill  men  sow  the  same  seed  in  the  same  ground 
in  successive  seasons,  and  if  any  villager  changes  the  crop 
it  is  from  his  particular  choice. 

The  valley  of  the  Pahur  is  wider  and  more  verdant  than 
any  other  seen  in  this  part  of  the  Himalaya.  Elms  and 
horse  chestnuts,  walnuts  and  mulberries,  occur  near  villages. 
Mapy  of  the  trees  are  mutilated  from  the  tender  branches 
and  young  shoots  being  annually  cut  off  to  be  stored  as 
winter  fodder  for  cattle.  The  dried  twigs  are  lodged  in 
the  fork  of  the  denuded  trees,  and  secured  with  grass  ropes; 
whence,  when  pasture  is  scarce,  a  bundle  is  taken  as 
required.  Pistama  integerrima  (kakkar)  is  frequent  on 
the  river  bank  below  Raeenghur;  many  trees  were  seen 
which  would  yield  planks  10  feet  long  by  2  feet  broads 
Apricots,  peaches,  and  plums  abound  in  this  beautiful  glen. 
The  Himalayan  alder  (Alntis  nipalensia)  is  a  large  and 
straight  tree,  fringing  the  river  banks  above  the  junction 
of  the  Tonse.  In  addition  to  these,  Berberis  Lycium, 
Prinsepia  utilis  (bekul),  and  EUagnvs  conferta  (gehai),  are 
economic  plants,  useful  in  various  ways. 

The  following  remarks  were  made  as  to  the  agricultural 
produce  of  this  alpine  valley : — 

Broad  river  terraces,  from  four  hundred  yards  to  a  quarter 
of  a  mile  in  width,  are  devoted  to  rice  cultivation,  for  which 
this  valley  is  celebrated,  and  through  these  the  traveller's 
path  lies.  In  spring,  the  opium  poppy  is  largely  cultivated, 
but  in  small  patches ;  at  the  date  of  our  visit  (April),  the 
plants  were  several  inches  above  ground.  The  capsules 
are  small,  the  lancet  for  making  the  incision  resembles  that 
used  in  the  plains.  Tobacco,  Sesamum,  and  vetches, 
including  Ervum  hirsutum  (masur),  are  grown  in  small 
quantity.  In  warm  situations,  barley  is  sown  in  March ; 
wheat  and  several  millets  are  likewise  extensively  culti- 
vated. There  was  great  abundance  of  wild  mustard  (Sina- 
pis),  used  for  the  purpose  of  obtaining  oil.  The  poppy  and 
tobacco  ground  is  frequently  weeded,  and  is  kept  clean. 
Previous  to  its  being  ploughed  by  the  men,  cattle  manure 
is  carried  out  in  kiltas  (long  deep  baskets)  by  the  women, 
upon  whom  all  the  drudgery  devolves.  The  articles  of 
export  from  the  valley  are  wheat,  barley,  rice,  tobacco, 
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opium,  tar,  kelu  oil,  apricot  oil,  ginger,  hides,  iron,  wool, 
potatoes,  honey,  and  wax.  Above  Shergaon,  towards  the 
Burenda  P«ws,  the  food  of  the  people  consists  chiefly  of 
buckwheat  (phapar)  Fagopymm  esctUentum;  the  red  ama- 
ranth (bhatu),  and  the  smaller  millets  (chini  and  koda), 
Panicum  miliaceum  and  Faspalum  scrobictUcUum^  with 
mandua,  Eleusine  coraxxbnoH  In  September  and  October 
this  amaranth  gives  rich  tints  of  carmine,  orange,  find 
yellow  to  the  landscape,  while  the  buckwheat  assumes  a 
delicate  pink. 

A  note  was  read  from  Dr  Paterson,  Bridge  of  Allan , 
referring  to  a  double-flowered  Orchis  mascula  which  he 
had  recently  picked  in  Keir  grounds. 

Mr  M*Nab  placed  on  the  table  a  collection  of  flowering 
alpine  and  other  plants,  including  VUlarsia  pamassi/olia 
from  St  George's  Sound ;  a  species  of  Drimmia  from  Africa, 
sent  by  Dr  John  Kirk ;  and  a  specimen  of  Monsonia,  in 
flower. 


13th  July  1865. — Dr  Diokson,  President,  in  the  Chair, 

The  following  donations  to  the  Library  were  laid  on  the 
table : — 

Catalogue  of  the  Indigenous  and  Exotic  Plants  Growing  in  Cey- 
lon.    By  Alexander  Moon,  1824. 

History  of  Drugs.  By  M.  Pomet,  1*748. — Presented  by  Mrs 
Bevan,  per  Mr  Brand. 

The  following  donations  to  the  Herbarium  were  an- 
liounced : — 

From  Mrs  Royle — Part  of  the  Indian  Collections  of  her  husband, 
the  late  Dr  Forbes  Royle,  transmitted  through  Dr  Forbes  Watson. 

From  Mr  John  Sim,  Perth — Specimens  of  Potainogeton  nitens. 

From  Dr  F.  B.  White — Specimens  of  TorttUa  Mulleri^  collected 
near  Craiglockhart. 

From  Mr  P.  K.  Vartan,  Medical  Missionary — Plants  from 
Nazareth. 

From  Professor  Piazzi  Smyth — Plants  from  Egypt. 

From  Dr  C  R.  Tate — Specimens  of  Atriplex  laciniata^  from 
Isle  of  Wight 
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The  following  donations  to  the  Museum  at  the  Eoyal 
Botanic  Garden  were  noticed  :  — 

From  Dr  Cleghora — Bark  of  Bauhinia  diphylla. 
From  Dr  G.  Bidie — Sandal-wood  Oil  and  the  roots  of  a  plant 
used  as  Salop  in  India. 

From  Dr  Thomas  Balfour — Seeds  of  a  species  of  Coix. 

From  Dr  Mackenzie — Fan  made  of  palm  leaves  and  hamboo  cane. 

The  following  Communications  were  read  : — 


I.  Supplementary  Notes  upon  the  Vegetation  of  the  Sutlef 
Valley.     By  Hugh  Clbghorn,  M.D. 

After  exploring  the  valleys  of  the  Pabur,  Giri,  and  Tonse, 
tributaries  of  the  Jumna,  the  author  proceeded,  in  April 
and  May  1862,  to  inspect  the  wooded  tracts  of  Bussahir,  to 
the  northern  limit  of  the  Deodar  Forests.  The  official 
report  has  been  printed  by  the  Punjab  Government,  but 
some  extracts  of  his  diary,  interesting  to  the  Botanical 
Society,  were  read.  The  peculiarities  of  the  Simla  Flora 
were  enumerated. 

Works  of  reference  on  the  Valley  of  the  Sutlef. — Much  reli- 
able information  concerning  the  climate  and  productions  of 
the  Sutlej  Valley,  is  contained  in  Gerard's  "  Kunawar,"  1833, 
with  Captain  J.  D.  Cunningham's  "  Notes "  in  the  "  Jour. 
As.  Soc.  Beng."  xiii.  (1844)  ;  in  Jacquemont's  "  Voyage 
dans  llnde,*'  1844 ;  in  "  Thomson's  Travels,"  1852 ;  Cun- 
ningham's "  Ladak,"  1864  ;  and  in  various  papers  of  Major 
Madden,  Captain  Hutton,  and  Mr  W.  Theobald,  jun.,  in 
the  "  Jour.  As.  Soc.  Beng." 

Eindostan  and  Thibet  Road. — The  Right  Honourable  the 
Govemor-Gteneral  of  India,  the  late  Marquis  of  Dalhousie, 
planned  and  commenced,  during  his  administration,  this 
imperial  line  of  traffic  from  Hindostan  to  Central  Asia, 
from  which,  even  in  an  unfinished  state,  great  benefits 
undoubtedly  have  arisen.  The  road  was  commenced  in 
1860,  under  the  superintendence  of  Major  Kennedy,  and 
afterwards  of  Captain  D.  Briggs.  The  original  idea  was, 
that  the  road  should  be  available  for  wheeled  carriages 
through  its  entire  length ;  this  plan  has  now  been  aban- 
doned, and  a  good  road  for  laden  mules  is  in  progress  to 
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the  Chinese  boundary.  A  branch  road  has  been  made  from 
Kotgur  to  Serahan,  via  Bampnr,  the  capital  of  BaBsahir, 
and  the  principal  resort  of  traders  from  the  north  as  well 
as  the  south. 

Kotgur, — Kotgur,  four  marches  from  Simla,  was  tbe 
residence  of  the  Brothers  Gerard,  who  surveyed  the  whole 
Talley  in  1815-21,  and  Captain  A.  Grerard  has  described  it 
in  his  "  Account  of  Kunawar."  In  the  neighbourhood  of 
Kotgur,  the  deodar  existed  at  one  time  in  considerable 
quantity,  but  did  not  attain  a  very  large  size.  The  valley 
is  richly  cultivated,  and  dotted  with  numerous  villages  ; 
rice  is  grown  below,  barley  and  red  amaranth  above. 
Kotgur  is  a  station  of  the  Church  Missionary  Society. 
There  is  a  flourishing  tea  plantation  belonging  to  Mr  S. 
Berkeley,  who  has  introduced  into  his  garden  many  Euro- 
pean fruits  and  vegetables,  including  vines,  pears,  goose- 
berries, currants,  &c.  As  the  road  to  Kullu  passes  Kotgur, 
a  considerable  number  of  travellers  visit  this  small  station. 
A  daily  post  connects  it  with  Simla,  and  there  is  a  resident 
thannadar. 

The  following  is  Captain  .Gerard's  table  of  the  mean 
temperature  in-doors  at  Kotgur,  in  1819-20  : — 


January  39°  F. 

February  43 

March  51 

April 57 

May  63 

June  69 


July  69°  F. 

August  69 

September  66 

October  59 

November  48 

December  45 


Bope  Bridges, — Jhulas  or  rope  bridges  exist  at  Eampur, 
above  Serahan,  opposite  Mini,  and  at  Poaree,  but  whether 
swinging  or  suspension  bridges,  they  are  equally  unsuited 
for  the  passage  of  sheep  and  mules,  and  the  want  of  bridges 
is  much  felt. 

Wangta  Bridge. — The  breadth  of  the  Sutlej  at  Wangtu 
is  about  ninety  feet :  the  height  of  its  bed,  as  determined 
by  Gerard,  6200  feet.  The  remarkable  wooden*  bridge 
which  here  spans  the  river  is  the  finest  specimen  of  the 
kind  I  have  seen.    The  square  towers  on  either  bank  are 

*  See  Jacquemont's  drawing  of  thia  bridge,  AtUUy  plate  32. 
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about  fifty  years  old,  and  existed  before  the  bridge  was 
destroyed  during  the  Gurkha  invasion  (Gerard,  p.  37)  ;  the 
beams  laid  across  were  renewed  in  1869  ;  the  falling  of  the 
bridge  in  that  year  threw  back  a  great  part  of  the  traffic 
into  other  channels.  The  permanence  of  this  crossing  is  of 
vital  consequence  to  the  trade  with  Central  Asia,  and  the 
pushm'*'  traders  and  grain  merchants  whom  we  met  coming 
down  the  valley,  inquired  earnestly  as  to  the  state  of 
"  Oangtu,"  which  was  the  only  bridge  in  Kunawar  by 
which  laden  sheep  and  mules  could  cross  the  Sutlej.  Since 
my  visit  a  substantial  new  scmgd  has  been  built  under  the 
superintendence  of  Captain  A.  M.  Lang,  R.E. 

Want  of  Medical  Aid. — My  professional  knowledge  was 
called  into  play  in  answering  endless  applications  for  medi- 
cine. Throughout  Bussahir,  the  hill  villagers  gather  round 
the  traveller  imploring  advice ;  their  faith  in  the  skill  of 
European  physicians,  and  in  the  efficacy  of  our  drugs,  is 
remarkable  and  embarrassing. 

Diseases  of  Kunawar. — In  Bussahir  the  inhabitants  suffer 
from  goitre,  but  not  so  much  as  in  the  valleys  of  the  Pabur 
and  Tonse  ;  the  general  impression  is,  that  the  disease 
arises  from  drinking  snow-water,  but  this  is  erroneous,  as 
the  people  in  the  higher  valleys  do  not  suffer  so  much  as 
those  in  low  situations.f  In  Upper  Kunawar  fevers  are 
rare,  while  in  the  lower  part  of  the  Sutlej  Valley  they  are 
not  uncommon.  There  is  a  very  large  amount  of  ophthalmic 
disease ;  the  eyes  become  inflamed  by  the  reflection  from 
the  snow,  and  are  further  injured  by  rubbing  with  dirty 
woollen  cloths.  Rhubarb  leayes  and  hair-spectacles  are 
used  in  summer  to  protect  the  eyes  in  crossing  the  passes, 
and  travellers  ought  to  be  provided  with  gauze  veils  or 
neutral  tint  glasses.  Fresh  butter,  which  may  be  made  in 
a  bottle,  should  be  applied  to  the  eyelids  when  suffering 
from  snow  blindness.  The  other  prevalent  ailments  are 
catarrh,  rheumatism,  and  syphilis. 

•  The  fine  wool  of  whiob  shawls  are  made. 

t  Dr  Hooker  makes  the  following  ingenious  suggestion — "  May  not  the 
nse  of  the  head-strap  be  a  predisposing  cause  of  goitre,  by  inducing  conges- 
tion of  the  laryngeal  yessels?"  I  do  not  think  this  can  be  the  cause,  as  in 
Bussahir  it  is  the  universal  practice  to  use  shoulder-straps  and  very  rarely 
head-straps,  and  the  disease  is  not  uncommon  among  hill  chiefs  whose  cervi- 
cal muscles  have  never  supported  a  load  of  any  kind. 
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Olimate  ofChini. — The  peculiar  advantages  of  Chini,  in 
possessing  a  dry  climate  and  congenial  temperature,  are 
very  remarkable.  The  notes  of  Dr  A.  Grant,  physician  to 
the  Marquis  of  Dalhousie,  which  appeared  in  the  "  Annals 
of  Medical  Science,"  No.  1,  1864,  contain  the  best  account 
of  the  climate  and  advantages  of  this  retreat,*  where  the 
Qovemor-Greneral  resided  during  the  hot  weather  and  rains 
of  1850.  A  summary  of  Dr  Grant's  observations  will  be 
found  in  the  ^'  Beport  of  the  Sanitary  Establishments  for 
European  Troops  in  India,"  No.  1,  p.  73  (Calcutta,  1861). 

Agriculture  is  capable  of  little  extension,  from  the  pre- 
cipitous character  of  the  hills  and  the  small  proportion  of 
arable  land.  All  the  available  ground  is  laid  out  in  ter- 
races, and  the  cultivation  is  carried  on  with  great  care ;  the 
soil  is  often  good,  and  the  small  fields  are  enclosed  with 
loose  stone  dykes.  As  soon  as  the  snow  melts  ploughing 
commences,  and  the  women  are  sent  out  with  baskets  of 
manure.  Every  cultivator  heaps  up  before  his  door,  or 
under  the  house,  the  dung  of  all  the  sheep  and  cattle,  and 
mixes  them  with  the  dry  grass  and  leaves  used  for  littering 
the  animals.  Oak,  pine,  and  rhododendron  leaves  are  most 
used  for  this  purpose.  To  this  are  added  the  dried  capsules 
of  poppies,  walnut  shells,  and  apricot  stones,  with  refuse 
chaff,  when  not  required  for  fodder.  Indeed,  this  branch  of 
rural  economy  is  well  attended  to  by  the  hill  tribes ;  and 
those  substances  having  lain  during  the  winter  months,  are 
found  to  be  well  rotted  in  spring,  when  they  are  applied  to 
the  soil  both  at  the  time  of  sowing  and  when  the  poppy  and 
tobacco  plants  appear  above  ground. 

In  Kunawar,  the  lands  of  few  villages  produce  more  grain 
than  the  inhabitants  require,  and  food  is  annually  imported 
into  the  district.  In  times  of  scarcity  the  people  eat 
Himalayan  chestnuts  {Pavia  indica)  and  apricot  kernels. 
These  are  soaked  in  water  for  a  night  to  remove  the  bitter- 
ness, and  are  afterwards  ground  into  flour  and  mixed  with 
the  inferior  millets,  forming  large  cakes.  A  great  demand 
for  food  has  arisen  from*  the  influx  of  sportsmen  and  other 
summer  visitors,  who  annually  increase  in  number.  The 
Agri-Horticultural  Society  of  the  Punjab  grants  a  yearly 
supply  of  vegetable  seeds  for  distribution  among  theinhabi- 
^  See  also  "  Benares  Magazine,"  vol.  viii.  p.  98S. 


Digitized  by 


Google 


Notes  upon  the  Vegetation  of  the  SutleJ  Valley.      313 

tants,  and  encourages  the  growth  of  esculents  in  the  Hima- 
layan valleys.  Many  European  and  American  vegetables 
have  been  introduced,  and  grow  well.  The  potato,  in  par- 
ticular, thrives  remarkably,  though  the  inhabitants  in  the 
upper  valley  do  not  yet  cultivate  it  to  any  extent.  For 
several  stages  from  Simla  the  increased  cultivation  of  this 
esculent  is  very  surprising,  and  it  is  largely  exported  to  the 
plains  of  the  Eastern  Punjab  for  the  commissariat  stores  of 
our  European  troops.  The  system  of  culture  pursued  was 
described.  Steep  slopes  are  preferred  on  account  of  drain- 
age. The  soil  is  generally  loose  and  stony.  The  under- 
wood is  first  cleared  and  burnt,  and  the  deodar  trees  are 
removed — the  Spruce  fir  (Abies  Smithiana)  not  being  valued 
as  timber  is  killed  by  barking,  and  the  trunks  faU  in  one 
or  two  years.  The  oaks  alone  remain  for  shade,  and  are 
gradually  felled  for  charcoal.  After  manure  has  been  sup- 
plied to  the  soil,  the  potatoes  are  planted  in  the  middle  of 
April  or  May  upon  narrow  terraces.  At  the  close  of  the 
rains,  five  months  after  planting,  the  tubers  are  dug  up  fully 
ripe.  They  are  packed  tightly  in  woollen  bags,  and  de- 
spatched, generally  on  mules,  to  the  plains.  These  are 
relieved  of  their  burden  twice  a  day,  when  the  sacks  are 
thrown  down  carelessly  at  halting  places,  which  bruises  the 
potatoes.  The  plan  of  packing  them  in  boxes  might  secure 
more  careful  transport.  Turnips  are  sown  after  the  cereals 
have  been  reaped  ;  they  are  eaten  fresh,  or  stored  for  winter 
use.  In  crossing  to  the  Asraug  Valley,  the  guide  carried 
no  food  except  four  or  five  half-dried  turnips  not  much 
larger  than  a  billiard  ball. 

Timber  procurable. — While  the  deodar  is  the  most  valu- 
able and  abundant  tree  of  the  Sutlej  forests,  many  other 
useful  woods  may  be  mentioned.  Vast  forests  of  oak  occur 
in  various  places, — as  upon  the  east  side  of  Hattu,  on  the 
upper  track  between  Mattiana  and  Nagkanda,  in  Maudi, 
and  Sukhet.  The  trees  are  of  great  size,  80  to  J  00  feet  in 
height ;  they  prefer  dry  situations,  and  are  not  generally 
convenient  to  the  river.  The  logs  do  not  float  the  first  and 
second  years,  being  in  this  respect  like  the  black  wood  of 
Malabar  (Dalbergia  lati/olia).  Oak  wood  has  been  well  re- 
ported of  by  General  Cautley,  at  Marri ;  Mr  Smithe,  Super- 
intendent Workshop,  Madhopur ;  and  by  Dr  Campbell,  of 
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Daijeeling.*  When  the  cart-road  to  Nagkanda  is  opened 
out,  fine  straight  logs  of  oak  may  be  brought  into  Simla. 
If  approved  of  by  the  railway  officers  this  timber  might  be 
supplied  from  the  Hill  States,  and  launched  below  Kot- 
gur,  supported  by  bamboos,  or  lashed  to  pine  logs.  Several 
species  of  oak  are  much  used  for  railway  sleepers  in  North 
America,  and  there  can  be  little  doubt,  from  their  great 
density,  that  two  of  the  Himalayan  oaks  are  useful  timbers. 
In  colour  and  grain  the  mohru  resembles  the  British  oak. 

Other  Hard  Woods. — There  is  abundance  of  yew  and 
olive,  and  a  considerable  quantity  of  box  and  ash  in  the  valley 
of  the  Sutlej.  The  ash,  box,  and  olive  occur  near  the  river; 
the  yew  prefers  the  higher  slopes,  and  is  generally  2000 
feet  or  more  above  the  bed  of  the  Sutlej.  The  ash  and 
yew  are  much  esteemed  for  jampan  poles,  tool  handles, 
&c.  The  former  in  colour,  grain,  and  toughness  resembles 
the  English  ash.  The  box  and  olive,  being  hard  and  close 
grained,  might  houseful  to  the  railway  company  for  wedges 
and  trenails. 

These  are  the  principal  timbers  of  Bussahir,  which,  from 
their  abundance  and  varied  qualities,  are  valuable  for 
engineering  purposes.  There  are  others,  as  maple,  elm, 
walnut,  plane,  and  alder  trees  found  in  smaller  quantity. 

Vine  Culture. — In  upper  Kunawar  the  vine  is  exten- 
sively cultivated,  and  ripens  its  crop  at  an  elevation  of  from 
6000  to  9000  feet.  The  first  plants  are  seen  at  Nachar, 
but  the  climate  there  is  not  suitable.  Beyond  the  Miru 
ridge,  which  intercepts  the  heavy  clouds,  the  smaller 
amount  of  rain  favours  the  ripening  of  the  grapes.  The 
vineyards  occupy  sheltered  situations  generally  on  the 
steep  slope  facing  the  river.  The  vines  are  supported  on 
poles  three  or  four  feet  from  the  ground  connected  by  hori- 
zontal ones,  ^he  fruit  hangs  below  the  shade  of  the  leaves, 
never  exposed  to  the  sun.  A  considerable  portion  of  the 
crop  is  dried  on  the  housetop  and  stored  as  raisins  for  winter 
use,  but  without  care,  and  many  grapes  are  spoiled  in  the 
process.  For  several  years  the  crop  has  been  deficient,  the 
grapes  dropping  off  before  they  were  ripe  from  unseasonable 
falls  of  rain  and  snow.  In  1864,  the  rain-fall  was  moderate, 
but  the  oidion,  or  vine  disease,  appeared  in  the  valley  and 

•  Jonrnal  Ag.  Hort.  Soc..  vi.  Pro.  119. 
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destroyed  many  vineyards.  The  fresh  fruit  is  exported 
to  Simla  for  sale  in  kiltas  or  large  hill  baskets,  and  the 
small  seedless 'grapes,  dried,  are  also  sold  there  as  "fine 
Zante  currants,"  at  2  rupees  per  pound.  At  Akpa  and 
Poari  the  price  of  fresh  grapes  is  about  one  rupee  for  a  kilta- 
fuU,  say  30  pounds.  "  Sungnam  is  the  highest  point  in 
the  valley  where  the  vine  thrives."  (Jacquemonfs  Lettei^s, 
p.  286.) 

Useful  Plants  of  Kunawar, — An  admirable  description  of 
the  configuration  of  the  hills,  and  of  the  botanical  features  of 
the  valley  of  the  Sutlej,  is  contained  in  Thomson's  "  Travels 
in  the  Western  Himalaya."  In  determining  the  native  names 
of  the  plants  of  Bussahir,  much  assistance  may  be  derived 
from  consulting  the  copious  Index  of  Koyle's  "  Illustrations 
of  the  Botany  of  the  Himalaya,"  and  Jameson's  "  Keport  of 
the  Botanical  Gardens,  North-West  Provinces,  1855."  A 
tolerably  complete  list  of  the  useful  plants  between  Kampur 
and  Sungnam,  which  the  traveller  along  the  Hindostan  and 
Thibet  road  may  expect  to  find,  has  appeared  in  the  present 
volume  of  the  Transactions  of  this  Society,  page  77. 


II.  Notes  on  the  Forests  of  India.     By  Dr  Brandis, 
Inspector-General  of  Forests  in  India. 

The  author  described  the  characteristic  vegetation  of  the 
different  classes  of  forests  in  Burmah,  which  he  has  super- 
intended for  t^n  years,  and  contrasted  their  general  appear- 
ance with  those  of  the  Sal  forests  at  the  foot  of  the 
Himalaya  and  the  less  luxuriant  forests  of  the  Central 
Provinces ;  he  also  adverted  to  the  system  of  valuation  sur- 
veys, which  has  been  introduced  into  British  India,  as  the 
only  safe  basis  of  conservancy. 

Professor  Balfour,  in  remarking  on  Dr  Cleghom's  and 
Dr  Brandis'  papers,  observed  that  the  Society  were  glad  to 
welcome  Dr  Oleghorn  back  from  India,  where  he  had 
attained  high  eminence  as  conservator  of  forests.  They 
had  also  the  satisfaction  of  seeing  this  evening  among  them 
Dr  Brandis,  the  head  of  the  department,  who  is  charged 
with  organising  the  conservancy  of  forests  for  all  India ; 
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and  Dr  John  Kirk,  who  had  gone  through  all  the  trials  of 
the  African  expedition  with  Dr  Livingstone ;  and  Dr 
Wight,  the  distinguished  author  of  various  works  on  Indian 
botany. 


III.  On  the  Influence  of  Forests  on  Climate,      By  M". 
Bkcquerel.     Translated  by  G.  M.  Lowe,  Esq. 

Mr  Lowe  gave  a  condensed  account  of  M.  Becquerers 
paper  on  "  Forests  and  their  Effects  on  Climate,"  read 
before  the  French  Academy  in  May.  The  first  portion  of 
the  paper  gives  an  account  of  the  extent  of  forest  land  in 
France  from  the  time  of  Julius  Caesar ;  the  second  is  on 
the  action  of  forests  on  climate.  This,  he  says,  depends, 
fl/rstlyy  on  their  extent ;  secondly^  on  the  height  of  the  trees 
and  their  nature,  whether  having  caducous  or  persistent 
leaves ;  thirdly,  on  the  amount  of  evaporation  by  the  leaves; 
fourthly,  on  their  capability  of  absorbing  and  radiating  heat; 
and  fifthly,  on  the  nature  and  physical  condition  of  the 
soil  and  subsoil.  This  influence  is  also  exerted  oil  running 
streams  and  springs. 

As  a  shade  against  winds,  the  action  of  forests  is  incon- 
testable, and  this  preservative  action  is  of  course  enhanced 
by  the  increased  height  of  the  trees. 

Evaporation  by  the  leaves  is  a  powerful  and  incessant 
cause  of  humidity,  the  least  atmospheric  cold  precipitating 
the  moisture  evaporated,  and  the  rain  which  results  pene- 
trates the  soil  directly,  if  it  is  permeable,  and  by  the  inter- 
vention of  the  roots  if  it  is  not. 

The  calorific  state  of  the  trees  is  shown  by  means  of  the 
electric  thermometer,  which  has  been  employed  for  this 
purpose  for  many  years ;  the  result  of  numerous  experi- 
ments being  that  the  trunks,  branches,  and  leaves  grow 
warm  or  cold  in  air  like  inorganic  bodies.  The  mean 
temperature  above  the  trees  is,  towards  the  north,  a  little 
higher  than  that  of  the  air  at  a  distance  from  the  trees. 

The  trunk,  when  its  diameter  measures  3  or  4  centimetres, 
does  not  acquire  its  maximum  temperature  until  after  sun- 
set. In  summer,  this  occurs  about  nine  o'clock  in  the 
evening,  whilst  the  atmospheric   temperature  attains  its 
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maximum  about  two  or  three  o'clock  in  the  afternoon, 
according  to  the  season. 

Variations  of  temperature  in  trees  take  place  very  slowly, 
and  rapid  atmospheric  changes  have  no  influence  on 
them. 

When  leaves  cool  by  nocturnal  radiation,  they  recover 
their  lost  heat  from  the  body  of  the  tree.  About  six  in 
the  morning,  the  temperature  above  a  tree  is  equal  to  that 
at  one  metre  above  the  soil  north  and  south  of  it. 

It  may  be  conceived,  therefore,  how  trees  which  have 
been  heated  by  solar  radiation  can  act  on  the  temperature 
of  the  air,  and  not  lower  it  as  much  as  has  been  supposed. 
The  influence  of  disforesting  on  the  mean  temperature  has 
been  studied  as  follows : — 

M.  Boussingault,  by  means  of  observations  made  by  him 
and  other  travellers  in  the  equinoctial  regions  of  America, 
comes  to  the  conclusion  that  abundance  of  forests  and 
moisture  tend  to  cool  a  climate,  whilst  dryness  and  aridity 
of  the  soil  raise  the  temperature.  Humboldt,  on  the  other 
hand,  in  discussing  thermometrical  observations  made  in 
South  America  from  1771  to  1834,  over  an  area  of  40°  long., 
states  that  they  tend  to  show  that  the  mean  temperature 
of  a  climate  is  not  changed  by  the  destruction  of  great 
numbers  of  forests.  He  also  made  out  that,  though  the 
mean  temperature  remained  the  same,  yet  the  distribution 
of  heat  in  the  course  of  years  was  changed  so  as  to  produce 
an  alteration  of  climate.  Nevertheless,  Humboldt  ac- 
knowleged  that  the  destruction  of  forests  ought  to  increase 
the  mean  temperature  by  removing  many  causes  of  cold. 

The  nature  of  the  soil  uncovered  by  the  removal  of  forests 
has  not  been  taken  sufficiently  into  consideration  in  exa- 
mining this  question.  The  temperature  of  the  soil  varies 
according  to  whether  it  is  dry  or  moist,  calcareous,  siliceous, 
or  argillaceous.  The  difference  of  temperature  between  a  dry 
and  a  moist  earth  exposed  to  the  sun  is  from  6°  to  7°  Cent., 
when  the  temperature  of  the  air  is  26°  Cent.  The  nature 
of  the  soil  is  also  important ;  thus  an  earth  covered  with 
flint  stones  cools  more  slowly  than  one  covered  with  sand, 
and  a  pebbly  earth  therefore  contributes  more  to  the  matu- 
ration of  vinos  than  chalky  or  clayey  soils  which  cool  more 
rapidly. 
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It  is  in  this  subject  we  must  seek  for  an  explanation  of 
the  contradictory  results  obtained  by  Humboldt  and  Boos- 
singault.  It  is  seen  that  the  disforesting  of  a  tract  having 
siliceous  or  silico-calcareous  soil  ought  to  elevate  the  mean 
temperature  of  the  air  more  than  other  earths.  Thus,  the 
western  parts  of  Europe  owe  the  mildness  of  their  climate 
to  currents  of  warm  air  which  arrive  from  the  desert  of 
Sahara,  but  if  in  the  course  of  ages  the  sands  of  Sahara 
came  to  be  wooded,  the  climate  would  be  more  severe.  This 
is  precisely  what  has  occurred  in  the  mean  latitudes  of 
Northern  America.  The  tropical  regions  of  the  American 
continent  are  occupied  by  vast  forests,  immense  savannahs, 
and  great  rivers  which  give  rise  to  no  warm  currents  of  air 
to  modify  the  climate  of  the  north.  Thus,  at  equal  latitudes 
America  is  more  cold  than  Europe,  as  is  proved  by  the 
direction  of  the  isothermal  lines,  and  by  its  agriculture. 

The  rest  of  the  paper  is  on  the  effect  of  forests  on  the 
quantity  of  running  water  in  a  country,  the  evidence  of 
which  is  chiefly  historical. 


IV.  On  the  History  and  Structure  of  Urococcus.     By 
Charles  Jenner,  Esq. 

The  remarkable,  though  minute,  plants  to  which  this 
evening  I  ask  your  attention,  have  been  constituted  a  genus 
of  the  family  Palmellace». 

Until  the  publication  of  Hassall's  Fresh- Water  Algse  iu 
1845,  Urococcus  had  been  grouped  with  the  genus  HsBmato- 
coccus  of  Agardh  ;  but  since  the  time  that  the  characteristic 
species  of  that  genus  have  been  classed  with  Protococcus  and 
Gloeocapsa,  the  distinctive  peculiarities  of  Urococcus  must 
have  been  overlooked.  We  need  not  wonder  at  this,  when 
we  consider  the  small  size  of  the  plant,  the  exceeding  trans- 
lucency  of  its  structure,  its  comparative  rarity,  the  little 
exact  attention  given  to  the  study  of  this  class  of  organisms, 
and  the  absolute  want  of  good  penetrating  as  well  as  defin- 
ing power  in  the  ordinary  microscopes  of  the  day.  I  can 
only  in  this  way  account  for  the  curious  peculiarities  of  this 
plant  having  so  long  remained  unnoticed. 
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The  structure  that  distinguishes  Urococcus  from  all 
other  known  structures  in  the  vegetable  kingdom,  has 
attracted  the  attention  of  all  who  have  since  had  the 
plant  under  observation,  and  not  only  Eassall  but  also 
Berkeley,  Professor  Braun,  and  Professor  Henfrey  have 
alike  desiderated  more  information  in  regaurd  to  it. 
Eeferring  to  the  size  of  the  plants,  I  may  here  state 
generally  that  the  length  of  the  stem  varies  from  TTjVirth  to 
riirth  part  of  an  inch,  and  the  diameter  from  TTjVirth  to 
ffirVirth  part  of  an  inch.  I  have  measured  some  whose 
diameter  did  not  exceed  TTjVirth  of  an  inch,  but  the  general 
diameter  is  from  TTjVirth  to  TTj^irth  of  an  inch.  The  plant 
came  under  my  notice  in  the  autumn  of  last  year.  I  was 
in  Arran  for  a  few  days  collecting  fresh-water  algae,  direct- 
ing my  search  more  particularly  to  Palmellaceous  plants  ; 
I  had  no  microscope  with  me,  and  only  careful  search  among 
my  gatherings  at  home  rewarded  me  with  the  finding  of 
Urococcus.  The  drawings  we  have  of  the  plant  seem  all 
to  have  been  copied  one  from  another  ;  and  anything  more 
unlike  its  beautiful  free-growing  habit  in  nature,  than  the 
delineations  we  have  of  it  in  Hassall,  Berkeley,  and  in  the 
Micrographic  Dictionary,  can  scarcely  be  realised.  It  is  the 
difference  between  a  commercial  log  of  timber  and  the  tree 
from  which  it  was  taken.  The  descriptions,  too,  of  the  plant 
are,  as  may  be  supposed,  very  imperfect.  Hassall  observed 
what  he  regarded  and  called  a  peduncle,  and  in  consequence 
separated  it  then  from  the  genus  with  which  it  had  been 
associated  by  Agardh.  Kutzing  would  appear  not  to  have 
had  the  plant  under  his  observation.  Certainly  it  is  not, 
as  Hassall  suggest*,  the  Hcematococcus  sanguineus,  nor  the 
Hcematococcus  cryptophyllus  of  Kutzing  (now  Gheocapsa 
sanguinea  and  Gloeocapsa  cn/ptophyUa),  for  we  have  both 
these  plants  yet,  independently  of  Urococcus.  In  virtue  of 
this  peduncular  process,  as  he  called  it,  Hassall  named  it 
Ourococcus.*  His  station  for  it  is  the  Dripping  Well  at 
Knaresborough,  in  Yorkshire.  I  do  not  know  if  it  is  yet 
to  be  found  in  that  place,  not  having  been  there. 

The  process,  which  Hassall  called  peduncular,  and  in 
which  he  is  followed  by  others,  is  no  more  a  peduncle 
than  the  stem  of  a  palm  is  a  peduncle,  or  the  bole  of  an 

*  Gloeocapsa,  from  yXMf,  dfrty,  and  xai^a,  a  case  or  cisf. 
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oak  is  a  peduncle  ;  it  is  just  the  stem  of  the  plant,  as  I  shall 
presently  show  you.  Its  bare  outline,  however,  is  so 
peculiar  among  allied  genera,  that  Hassall  s  character  suffi- 
ciently distinguishes  it  from  others.  He  gives  four  species 
— Hookeriana,  insignia,  Allmanni,  and  cryptophylla,  the 
two  latter  forming  a  sub-genus.  In  the  first  two  he  fofund 
striations  on  the  peduncle  ;  on  the  two  latter  none.  The 
more  we  know  of  these  plants  the  less  will  these  defini- 
tions serve.  The  genus  must  be  studied.  Many  new 
species  will  be  found,  I  have  no  doubt,  and  it  ought  to  have 
that  distinctive  position  in  our  classification  which  its  im- 
portance, in  a  physiological  and  morphological  respect, 
renders  desirable. 

However  unnecessary  any  consideration  of  the  individual 
cell  may  be  in  speaking  of  the  structure  and  functions  of 
the  higher  plants  or  their  organs,  in  all  questions  about 
these  lower  plants,  the  cell,  its  character,  structure,  and 
power,  is  all  in  all.  We  can  never  lose  sight  of  the  fact 
that  a  single  cell  is  their  origin  and  their  conclusion  ;  and 
that  however  they  may  arrive  in  the  course  of  their  life  to 
a  multicellular  structure,  the  individual  cell  is  ever  before 
us  isolated  or  in  association.  You  will  thus  easily  under- 
stand that  before  I  can  in  any  clear  and  comprehensible 
way  explain  the  structure  of  Urococcus,  which  is  the  most 
simple  of  multicellular  plants,  I  must  at  least  in  some  brief 
way  refer  t^  those  essential  characteristics  of  the  individual 
cell  which  prepare  the  way  for  the  early  complex  form, 
first  of  Gloeocapsa  and  then  of  Urococcus. 

I  have  therefore  to  ask  you  to  consider  with  me  a  cell, 
what  it  is,  and  where  its  power  resides  ?  I  speak  of  a  cell 
such  as  Gloeocapsa,  that  has,  so  to  speak,  individualised 
itself;  for  cells  that  go  to  form  territories  of  cells  in 
higher  structures  do  not  fall  to  be  spoken  of  here.  A  cell, 
then,  is  a  central  power,  with  a  periphery  for  limitation ; 
the  cell- wall  is  this  periphery  and  is  its  boundary,  but  the 
power  that  built  up  the  cell  wall  resides  within  it,  and 
directs  and  controls  all  the  changes  that  take  place  within 
it.  The  circumscription  of  this  power  or  force  within  the 
limitation  of  a  narrow  boundary  conserves  and  intensifies 
that  high  power  of  action  which  we  find  to  abide  within 
the  cell — a  power  of  action  with  which  the  same  volume 
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of  force  in  a  wider  field  would  be  totally  incommenBurable. 
The  power  is  relational  to  the  conditions  under  which  it  is 
exerted.  The  cell  of  Gloeocapsa,  then,  is  a  closed  vesicle, 
containing  forces  that  have  had  the  power  to  individualise 
themselves.  Simple  cells  in  isolation  are  very  various  in 
their  forms.  Spherical,  oval,  and  discoidal  are  the  more 
common  in  the  Palmellacese.  In  these  free  cells  the  form 
assumed  is  due  to  the  central  power,  subject  only  slightly 
to  circumstances  of  environment,  for  the  circumstances  do 
not  exert  anything  like  the  same  controlling  power  as 
when  cells  are  developed  as  tissues  within  a  circumscribed 
space.  I  mention  this  trite  fact  in  regard  to  cells  because 
it  explains  the  altered  forms  which  the  cells  in  Gloeocapsa 
assume  in  the  course  of  their  development.  Except  in  the 
youngest  state,  all  species  of  Gloeocapsa  are  polydermatic — 
that  is,  they  are  many-coated,  consist  of  cells  within  cells, 
the  interior  being  the  younger.  Such  forms  have  the 
appearance  of  being  ringed  cells,  but  they  are  cells  within 
cells,  each  with  a  dense  periphery ;  the  central  or  nuclear 
portion  is  coloured,  and  is  made  up  of  very  minute  bodies, 
closely  aggregated,  and  an  amorphous  coloured  substance, 
either  green  or  red.  Under  the  highest  powers  of  the 
microscope  these  minute  corpuscles  have  a  considerable 
amount  of  free  motion,  and  these  actions  are,  no  doubt,  very 
important  in  regard  to  the  developmental  processes  of  the 
plant :  they  do  not  all  seem  of  one  character,  nor  have  they 
the  same  appearance  ;  they  are  more  or  less  dense,  variously 
shaped,  differently  coloured,  refract  light  differently,  and 
are  not  all  equally  affected  by  chemical  agents.  In  all 
probability  they  fulfil  different  purposes  in  the  vital  economy 
of  the  plant,  some  being  secreting  bodies,  some  vegetative  or 
formative,  some  reproductive,  and  so  on.  The  relative  pro- 
portions of  these  elementary  parts  are  not  always  the  same 
in  cells  otherwise  apparently  alike,  and  this  may  serve  to 
explain  how,  in  these  structures,  comparatively  simple  as 
they  are,  there  may  be  a  considerable  difference  in  form, 
size,  number  of  contained  cells,  and  especially  of  power  of 
reproduction. 

I  find,  for  instance,  that  many  of  these  plants  which  in 
their  natural  habitat  produce  sporangia  freely,  when  placed 
under  the  artificial  conditions  of  my  germinating  house, 
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vegetate  freely  enough,  repeat  one  another  without  failure 
in  apparent  healthy  condition,  yet  sporangial  cells  are  pro- 
duced only  very  sparingly,  if  at  all ;  and  I  take  it  to  be  that 
my  plants  in  their  artificial  circumstances  do  not  form  the 
re]J>roductive  nuclear  vesicles,  which  are  the  necessary  pre- 
liminary to  the  production  of  sporangia.  Karsten  long 
since  recognised  the  fact  that  the  small  vesicles  contained 
within  the  large  central  coloured  cell  or  nucleus  were  not 
all  of  equal  value  in  the  vital  economy  of  the  cell,  and  my 
observations  go  to  prove  the  truth  of  Karsten's  views. 
Many  species  of  Gloeocapsa  closely  resemble  in  their  matu- 
rity the  form  and  structure  of  the  very  young  Urococcus. 
There  is  a  true  generic  distinction  between  them,  however ; 
the  one  seems  to  start  from  the  point  of  growth  where  the 
other  leaves  off ;  but  in  some  circumstances  the  aspect  is 
very  much  the  same,  so  much  so,  that  one  may  easily  be 
taken  for  the  other.  This  arises,  for  instance,  when  from 
any  cause  the  consistence  of  the  cell  contents  in  a  Gloeo- 
capsa is  more  dense  and  firm  than  in  ordinary  cases,  and 
the  cell  of  the  second  degree  is  thus  unable  to  free  itself  from 
its  environment,  and  develops  its  new  cell  through  the 
ruptured  portion  of  its  primary  cell,  remaining  in  connection 
with  it.  In  Gloeocapsa  this  procession  seldom  goes  on 
beyond  the  superposition  of  one  cell  on  another,  but  I  have 
seen  it  in  some  cases  go  on  for  three  or  four  generations  of 
cells.  Although  this  condition  may  be  abnormal  in  some 
species,  I  think  it  is  a  normal  condition  in  others.  I  have 
a  specimen  under  a  microscope  here  which  I  found  lately 
in  Arran,  and  had  named  it  for  my  own  cabinet  Urococcus 
brevis  ;  but  subsequent  study  enabled  me  to  know  that  I 
had  really  a  Gloeocapsa  to  deal  with,  and  that  it  differed  in 
important  particulars  of  structure  and  growth  from  Uro- 
coccus. Still  the  transitional  stages  from  the  one  genus  to 
the  other  are  by  delicately  beautiful  gradations  which  serve 
to  give  a  high  interest  to  the  investigation  of  them,  and 
heighten  that  to  be  derived  from  the  examination  of  new 
species. 

This  drawing  and  diagram  of  Gloeocapsa  quatemata,  pre- 
pared for  me  by  the  skill  and  care  of  Mr  Neil  Stewart  from  a 
preparation  under  one  of  the  microscopes,  will  serve  to  illus- 
trate the  structure  and  mode  of  vegetative  increage  of  th 
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genus.*  It  is  a  large  species,  and  exhibits  all  the  processes 
very  clearly.  The  ruptured  outer  cell  and  the  emancipa- 
tion of  the  younger  cells  are  also  well  marked.  The  num- 
ber of  cells  shown  by  these  rings  corresponds  with  the 
number  of  highly  refracting  centres — nuclei,  I  suppose,  so  at 
least  it  appears  to  me ;  for  although  sometimes  there  is  a 
ring  more  to  be  seen  than  there  are  nuclei  to  be  observed, 
I  take  it  that  the  other  nucleus  would  be  found  on  the 
under  side  of  the  central  coloured  mass  in  which  they  are 
all  immersed.  Eeferring  now  to  the  drawing,  these  broken 
lines  and  the  delicate  membrane  attached  to  them  are  the 
remains  of  a  ruptured  cell  within  which  these  two  and  these 
four  cells  had  their  origin,  just  as  these  two  have  their 
origin  within  this  one,  or  these  two  within  this  one.  In  the 
course  of  their  growth  they  have  burst  the  cell  that  was  at 
one  time  sufficient  to  contain  them,  just  as  these  will  burst 
this  cell  at  their  maturity.  The  Palmellaceous  AlgsB  diflfer 
very  much  in  regard  to  the  density  of  the  gelatinous  mass. 
In  Palmella  and  Palmogloea  it  is  very  thin,  soft,  and  diflEusive, 
and  offers  little  resistance  to  the  development  of  those 
plants ;  but  when  we  arrive  at  the  higher  structures  of  Gloeo- 
capsa  we  find  a  much  more  firm  and  resisting  substance, 
and  the  cell  has  a  dense  periphery  or  cell-wall.  Still,  even 
in  Gloeocapsa  the  new  young  central  forces  have  power  to 
burst  their  environment,  and  the  young  cells  free  and  isolate 
themselves.f  Now  one  step  higher  in  the  scale  of  develop- 
ment on  the  same  line  of  advancement  and  we  reach  Uro- 
coccus.  As  Gloeocapsa  stands  above  Palmella,  so  does  Uro- 
coccus  stand  above  Gloeocapsa.  In  Urococcus  the  nucleus  of 
the  second  degree  develops  its  cell  within  the  primary  cell, 

♦  This  paper  was  illustrated  by  a  large  number  of  microscopical  prepara- 
tions, and  by  enlarged  drawings  of  Gloeocapsa  and  Urococcus. 

t  The  processes  of  forcibly  tearing  the  cell-membrane  as  a  means  of  the 
contained  young  cells  freeing  themselves  have  been  referred  to  by  Professor 
Braun  under  the  head  of  Destruction  of  the  CeU,  in  his  work  "  On  Rejuven- 
escence in  Nature."  Glceocapsa  afforded  him.  among  many  others,  an  apt 
illustration  of  the  truth,  that  the  old  gives  place  to  the  new—that  youth 
superimposes  itself  upon  age.  In  the  same  work  too,  we  have  a  thorough 
recognition  of  a  specific  and  individual  vital  unity  running  through  all  the 
changes  of  form,  and  also  that  the  investigation  of  development  in  the 
smallest  as  in  the  largest  circle,  is  the  most  profitable  and  most  promising 
field  of  action  in  natural  history. 
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but  it  does  not  quit  the  primary  cell  and  become  free, 
neither  does  the  primary  cell  soften  and  diffuse  itself,  but 
the  cell  of  the  second  degree  having  been  developed  within 
the  primary  cell  on  a  higher  plane  than  the  centre  of  its 
origination,  remains  in  attachment  to  the  first,  but  rising 
somewhat  above  it.     The  cell  of  the  third  degree  is  evolved 
within  the  cell  of  the  second  degree,  and  remains  in  attach- 
ment  to   it  and  this   evolution   of  new  c^Us;    a   fourth 
within  the  third  on  a  higher  plane  ;  again  a  fifth  within  a 
fourth,  and  so  on  until  it  may  reach  a  hundred  cells  stand- 
ing one  on  another,  each  individual  cell  not  exceeding  in 
height  from  rytirTrth  to  nriirTyth  of  an  inch,  and  yet  in  the 
aggregate  forming  a  stem   liiirth  of  an  inch  high.      The 
lines  of  striation  indicate  the  successive  cells ;  they  are 
compressed  considerably;   their  diameter  is  much  greater 
than  their  depth,  and  when  compressed,  their  depth  is  not 
greater  than  T  have  stated.     It  is  the  nature  of  the  plant  to 
grow  in  densely  clustered  masses,  and  they  rise  from  their 
gelatinous  substratum  like  a  pillared  forest.       Individual 
plants   are   often   united  by   a   very   delicate  connecting 
filament,  from  which  they  rise  in  the  same  way  as  Fungi 
do  from  their  Mycelium  or  Mosses  from  the  Proembryo. 
I  can  say  nothing  more  about  this  now,  than  that  it  con- 
nects together  a  few  individual  plants.     Further  observa- 
tion may  enable  us  to  speak  with  more  determination  in 
regard  to  its  relation  to  the  stem.      The  colour  of  the 
nucleal  portion  gives  colour  to  the  mass ;  it  is  sometimes 
of  an  exquisite  aeruginous  green,  sometimes  a  very  pel- 
lucid white,  and  sometimes  of  roseate  hue.     Hassadl  says 
they  are  blood- red,  and  I  have  found  some  of  that  colour, 
but  the  principal  portion  of  my  gatherings  are  green.     I 
have  here  on  the  table  a  mass  containing  Urococcus  which 
I  gathered  in  one  of  the  old  sea  caves  upon  the  raised  sea 
beach  on  the  west  coast  of  Arran. 

The  following  Letter  from  Professor  Lawson  was  read : — 

Dalhousie  Collbgb, 
Halifax,  N.S.,  21«e  June  1866. 

Dear  Dr  Balfour, — Within  the  last  few  years  a  good 
deal  of  interest  has  been  shown  among  botanists  in  reference 
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to  the  occurrence  of  Cailuna  vulgaris  on  the  American  con- 
tinent and  islands.  Last  winter  I  sent  to  you  a  specimen 
which  I  had  collected  in  the  autumn  of  1864  in  Cape 
Breton  Island,  and  I  have  now  the  pleasure  to  add  another 
habitat,  not  from  personal  observation  indeed,  but  of  the 
authenticity  of  which  there  is  no-  room  for  reasonable 
doubt. 

It  may  be  well,  perhai)s,  to  recall  the  chief  facts  in  refer- 
ence to  Calluna  in  America.  The  earliest  notice  of  its 
occurrence,  Dr  A.  Gray  has  pointed  out  to  be  that  of  Sir 
William  Hooker,  in  the  "  Flora  Boreali- Americana"  (Index, 
vol.  ii.  p.  280),  where  it  is  stated,  "  This  should  have  been 
inserted  at  p.  39,  as  an  inhabitant  of  Newfoundland,  on  the 
authority  of  De  la  Pylaie."  It  was  subsequently  supposed 
by  many  botanists  that  Pylaie,  or  some  one  else  for  him, 
had  made  a  mistake,  and  the  common  teaching  of  botanists 
was  that  true  heaths  were  limited  to  the  Old  World. 

In  the  year  1861,  Dr  Gray  announced  the  unexpected 
discovery  by  Mr  Jackson  Dawson  of  heath  in  Tewksbury, 
Massachusetts.  The  place  was  indicated  to  me  by  Pro- 
fessor Hitchcock,  jun.,  in  passing  through  Massachusetts  by 
rail ;  but  I  had  no  opportunity  of  examining  the  spot.  It 
was  suspected  that  the  heath  had  been  planted  there  at  some 
remote  period,  and  continued  to  flourish.  There  is,  indeed, 
in  the  Boston  Society's  Proceedings  an  elaborate  paper  by 
Mr  Sprague,  in  which  it  is  strongly  argued  that  no  native 
heath  had  ever  been  found  in  Newfoundland  or  on  the 
American  continent. 

In  November  1863,  at  a  sale  of  the  Linnean  Societ/s 
collections  in  London,  Mr  Watson  bought  a  parcel  of  plants 
in  which  were  found  two  flowerless  branches  of  Calluna, 
identical  with  the  heath  of  the  British  moors,  and  labelled, 
"  Head  of  St  Mary's  Bay — Trepassey  Bay  also,  very  abun- 
dant— S.E.  of  Newfoundland,  considerable  tracts  of  it." 
Evidence  thus  seemed  to  accumulate,  but  was  still  imper- 
fect. Personal  inquiries  among  Scotch  colonists  acquainted 
with  Newfoundland  afforded  no  farther  information. 

In  September  1864,  being  on  a  tour  in  Cape  Breton 
Island,  carrying  out  the  provisions  of  an  act  that  had  been 
passed  during  the  previous  session  of  our  Parliament  for  the 
encouragement  of  agriculture,  I  learnt  accidentally  that  a 
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Scotchman,  Mr  Robertson,  who  had  been  in  business  in 
Mexico,  had  removed  to  Cape  Breton  some  ten  years  ago,  and, 
on  his  arrival,  was  astonished  to  find  heather  growing  on  his 
newly  purchased  property  at  Ulston,  St  Ann's  Bay.  When 
on  Boularderie  Island,  I  found  I  was  no  great  distance  from 
St  Ann's,  being  separated  merely  by  some  ranges  of  wooded 
hills  over  which  there  were  no  roads.  Starting  early  in 
the  morning  I  succeeded  in  threading  my  way  over  to  St 
Ann's,  collecting  in  peat  bogs  on  the  hill  tops  some  interest- 
ing plants ;  among  others,  Ruhua  Chamcemorua  and  Sarron 
cenia  purpurea,  side  by  side  in  the  same  swamp ;  also, 
TormentiUa  officinalis,  a  common  European  plant,  which  does 
not  seem  to  have  been  observed  before  on  this  continent. 
The  heather  was  growing  in  a  wet  place  (or  "  swale")  where 
spruce  trees  had  been  growing,  and  looked  quite  healthy, 
but  a  good  deal  eaten  down  by  cattle.  The  plant  is  rather 
more  lax  in  habit  and  greener  than  usual  in  Scotland. 

.  About  the  same  time  Mr  Richardson  of  the  Canadian 
Geological  Survey  had  collected  the  Calluna  in  Newfound- 
land, and  brought  specimens. 

On  Saturday  last.  Miss  Lawson,  a  young  lady  attending 
my  botanical  class,  brought  to  the  class-room  a  specimen  of 
Calluna  vulgaris  (agreeing  in  every  respect  with  the  Cape 
Breton  plant),  which  had  been  collected  near  Dartmouth, 
in  the  county  of  Halifax,  in  August  1850.  It  formed  part 
of  a  small  collection  of  plants  gathered  near  Halifax,  and 
the  label  reads,  "  Heath  picked  by  Greorgie  at  Mount 
Edward,  Aug.  1850."  I  enclose  a  portion  of  the  specimen, 
and  shall  be  glad  if  you  will  place  it  in  the  University  Her- 
barium, in  case  we  may  not  succeed  in  re-discovering  the 
plant  in  Nova  Scotia  proper.  The  Halifax  habitat  is  in- 
teresting in  several  points  of  view.  It  and  the  Massa- 
chusetts one  (doubted  by  Sprague)  are  the  only  stations 
on  the  American  continent ;  and  the  former  serves  to  con- 
nect the  latter  with  the  island  habitats  of  Cape  Breton  and 
Newfoundland,  which  latter,  on  the  other  hand,  connects  in 
some  measure  (though  distantly)  through  Greenland,  Ice- 
land, and  the  Azores,  with  the  great  heath  centre  of 
Northern  Europe. 

We  are  very  apt  to  lose  our  Calluna  and  other  rare  plants, 
ill  consequence  of  the  frequent  forest  fires  that  sweep  over 
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the  country. — With  kind  regards,  I  am,  dear  Sir,  yours 
truly, 

George  Lawson. 

Professor  Balfour,  M.D.,  F.RS.,  Ac. 

Professor  Balfour  noticed  several  rare  plants  lately  col- 
lected near  Edinburgh,  including  Schcenus  nigricans,  Largo 
links  (Mr  Sadler),  Carex  incurva,  Largo  Links  (Mr  Gilbert 
C.  Stewart). 

A  note  was  read  from  Mr  G.  W,  E.  Hay,  in  which  he 
referred  to  the  tendency  this  season  of  ternate-leaved  plants 
to  produce  four  leaflets,  as  seen  in  clover,  laburnum,  straw- 
berries, &c. 

A  notice  of  the  death  of  the  Hon.  John  Wynne  of  Hazle- 
wood,  Sligo,  was  laid  on  the  table.  He  died  suddenly  on 
20th  June  1865,  while  on  a  visit  to  the  Bishop  of  Tuam. 
He  was  Under-Secretary  for  Ireland  under  the  Grovemment 
of  Lord  Derby,  and  was  then  M.P.  for  Sligo.  Mr  Wynne 
became  a  Fellow  of  the  Society  in  1839. 

Dr  Kirk  presented  specimens  of  Cheilanthes  KirTdi  from 
Africa,  and  seeds  of  a  new  Banana,  called  Mvsa  Livingstonii, 

Mr  M'Nab  placed  on  the  table  a  collection  of  interesting 
alpine  plants  and  ferns,  also  plants  of  the  rat-tail  radish 
{Baphanus  caudatus)  from  Saharunpore,  with  very  large 
pods. 
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The  Botanical  Society  of  Edinburgh  is  prepared  to  make 
exchanges  of  plants  with  Foreign  Botanists.  Extra-Euro- 
pean species,  and  more  particularly  Ferns,  are  desirable. 

British  or  Foreign  species  will  be  given  in  exchange,  in 
accordance  with  the  wish  of  the  Contributor. 

Part  3  of  Vol.  I.  of  the  Transactions  has  been  reprinted, 
and  complete  copies  of  the  Transactions,  up  to  Vol.  VIII. 
inclusive,  can  be  had  for  L.3,  10s.,  from  the  Treasurer. 
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9th  November  1865. — Dr  Alexander  Dickson,  President, 
in  the  Chair. 

The  following  Donations  to  the  Library  were  laid  on  the 
table : — 

Eeport  on  Forest  Administration  in  Central  India  for  1862-63. 
By  Dr  Cleghom, — From  the  Author. 

Eeport  of  the  XTonsenrator  of  Forests  for  India,  1863-64. — 
From  Dr  Gleghom. 

Report  of  the  Smithsonian  Institution,  Washington,  for  1863. 
— From  the  Institution. 

Eeport  of  the  Boston  Society  of  Natural  History,  1865. — From 
the  Society. 

Journal  of  the  Linnean  Society  (Botany),  Vol  IX.,  Nos.  33-35. 
— From  the  Society. 

Annals  of  the  Lyceum  of  Natural  History  of  New  York,  Vol. 
VIII.,  Nos.  1-3. — From  the  Lyceum. 

Verhandlungen  der  Schweizerischen  Naturforschenden  Gesell- 
schaft  zu  Ziirich,  1864. — From  the  Society. 

Verhandlungen  des  Naturhistorischen  Vereines  der  Preussis- 
sohen  Eheinlande  und  Westphalens,  1864. — From  the  Natural 
History  Society  of  Bonn. 

Ueber  einen  Uebelstand  in  der  Botanischen  Nomendatur,  yon 
Francois  Crepin. — ^From  Professor  Braun,  Berlin. 

Verhandlungen  des  Botanischen  Vereins  fur  die  Provinz  Bran- 
dnburg  und  die  augrenzenden  La  nder,  Berlin,  1864. — From  the 
same. 

Deux  Ascensions  Scientifiques  au  Mont  Blanc.  Par  Charles 
Martins. — From  the  Author. 
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La  V^g^tation  du  Spitzberg  compart  k  celle  des  Alpes  et  des 
Pyr^n^es.     Par  Charles  Martins. — ^From  the  Aathor. 

Report  of  the  Vancouver  Island  Exploration  Committee,  1864. 
— From  Mr  Robert  Brown. 

Journal  of  Mr  Robert  Brown,  botanical  collector  to  the  Britisb 
Columbia  Botanical  Association. — From  the  Association.  - 

On  the  Nature  and  Diagnostic  Value  of  Raphides  and  other 
Plant  Crystals.     By  Greorge  Gulliver,  F.R.S. — ^From  the  Author. 

Series  of  the  Annual  Statistics  of  the  Botanical  Class  in  the 
University  of  Edinburgh. — From  Professor  Balfour. 

The  following  additions  to  the  University  Herbarium 
were  announced : — 

From  Rev.  W.  Allport  Leighton,  Shrewsbury — Specimens  of 
Lichens  collected  by  Sir  John  Richardson,  in  1826,  in  the  Arctic 
Regions. 

From  Henry  Boswell,  Esq.,  Oxford,  per  Dr  Gainer — Rare 
English  Plants. 

From  David  A.  P.  Watt,  Esq.,  Montreal — Specimens  of  Aspi- 
dium  fragrans,  Woodsia  ilvensisy  W.  glc^Ua^  and  W,  alpina. 
Referring  to  the  latter  species,  Mr  Watt  says — "I  collected 
this  plant  sparingly  this  summer  in  the  same  localities  as  the 
other  Woodsias,  which  I  now  send;  and  my  present  idea  is. 
that  we  must  again  elevate  W.  glabella  to  a  good  species,  and 
reduce  W.  alpina  and  ilverisis  to  one  under  Michauz's  name  of 
W.  rufidula." 

From  J.  Clarke,  Esq. — Specimens  of  Eittcastrum  inodorum^ 
collected  near  Wendon,  Essex. 

From  N.  I.  Fellmann — Plantaa  ArcticsB  Exsiccatse,  consisting 
of  370  Spedes. 

From  Sir  William  Jardine — Specimen  of  Nwphar  pumila,  col- 
lected in  the  Black  Loch,  near  Sanquhar. 

The  following  Donations  to  the  Museum  at  the  Royal 
Botanic  Garden  were  announced : — 

From  Mrs  Millar — Fiji  Woman's  Dress,  and  Cake  of  Maple 
Sugar. 

From  Colonel  R.  L.  Playfair — Specimens  of  Gum  Copal  from 
the  East  Coast  of  Africa.  Colonel  Playflsdr  writes—  "  The  larger 
specimen  is  the  so-called  fossil  gum,  which  is  obtained  by  digging 
about  three  ^t  below  the  surface ;  the  smaller  is  what  is  called 
by  the  merchants  *  Jackass'  (corruption  of  ehakatzi,  meaning 
copal),  and  is  said  to  be  recent." 

From  Dr  Grierson,  Thomhill — A  Series  of  Sections  of  Woods 
grown  in  Nithsdale. 
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From  Dr  Landers — ^Twisted  Stenis  of  a  Plant  from  Cuba. 
From  Mir  Pince,  nurseryman,  Exeter — Cones  of  Ficea  Nord- 
fnawniana  and  WeUingtonia  gigantea^  produced  in  his  garden. 

The  President  deliysred  the  following  Opening  Ad- 
dress:— * 

Gentlehen, — ^Before  vacating  this  chair,  'which  I  have 
had  the  honour  to  occupy  during  the  past  session,  it  de- 
volves iu)on  me  to  make,  as  is  the  custom  in  this  Society, 
some  remarks,  having  the  double  character  of  an  opening 
address  on  our  entry  upon  a  new  session,  and  of  a  valedic- 
tory one  as  regards  my  term  of  office. 

I  have,  in  the  first  place,  to  express  anew  my  thanks  for 
the  honour  which  you  conferred  upon  me  by  your  suffrages, 
and  the  gratification  which  your  implied  good  opinion  has 
afforded  me.  I  have  only  to  regret  that,  from  my  resid- 
ing for  the  most  part  in  the  country,  it  has  not  been  in  my 
power  to  attend  our  meetings  with  the  regularity  which 
I  could  have  desired. 

I  am  able,  as  most  of  my  predecessors  in  office  have  been, 
to  congratulate  the  Society  on  its  progress  and  prosperity. 
I  have  to  report  a  decided  increase  in  the  number  of  new 
ordinary  members  during  last  session  as  compared  with  the 
previous  one.  The  only  drawback  to  our  gratification  in 
this  respect  is  the  thought,  naturally  associated  with  it,  of 
our  obituary  list,  a  list  in  which  I  have  to  record  the  names 
of  some  who  stood  in  the  foremost  rank  among  the  culti- 
vators of  our  science.  Begarding  the  additions  to  our  num- 
ber, the  Society  has  been  reinforced  by  nineteen  ordinary 
members,  which,  when  compared  with  the  ten  of  the  pre- 
vious session,  is  a  gratifying  indication  that  an  interest  in 
botany  is  decidedly  on  the  increase  around  us.  We  have 
also  added  the  names  of  two  Continental  botanists  to  our 
list  of  foreign  members. 

As  to  our  work  of  the  past  session,  you  will  observe  from 
our  volume  of  Transactions  now  published,  that,  although 
the  result  is  of  somewhat  smaller  bulk  than  usual,  there  has 

*  It  may  here  be  stated  that,  since  its  delivery,  seyeral  alterations  and 
additions  have  boon  made  upon  this  address,  which  was  somewhat  hurriedly 
prepared. — A.  P. 
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been  no  lack  of  important  and  interesting  matter  brought 
under  our  notice. 

Among  the  papers  read  during  last  session,  I  may  allude 
to  the  following : — On  new  species  of  Diatoms  from  the 
South  Pacific,  by  Dr  Greville,  consisting  of  a  description  of 
new  forms,  and  illustrated  by  some  of  those  exquisite  deli- 
neations with  which  Dr  Greville  has  from  time  to  time 
enriched  our  volumes.  Other  papers  on  cryptogamics  have 
been  furnished  by  Mr  Jenner  and  Dr  Lauder  Lindsay. 
You  will  remember  \nth.  pleasure  the  beautiful  prepiurations 
and  drawings  with  which  Mr  Jenner  illustrated  his  paper 
on  Urococcmj  and  it  is  to  be  regretted  that  some  of  the 
drawings  have  not  made  their  way  into  our  Transaxjtions. 
Dr  Lindsay's  paper  is  on  New  or  Bare  Cryptogams  from 
Otago,  New  Zealand,  in  which  he  calls  attention  to  the 
more  remarkable  forms  which  he  collected  when  there. 
We  have  another  paper  from  Dr  Lindsay  on  the  flora  of 
Otago,  in  which,  among  other  interesting  details,  he 
alludes  to  the  way  in  which  a  number  of  introduced  Euro- 
pean plants  are  struggling  successfully  with  the  native 
species,  and  threatening  to  extinguish  them.  From  Mr 
More  we  have  a  note  on  the  discovery  of  Neotinea  intacta 
in  Ireland.  At  a  subsequent  meeting,  living  specimens 
were  received  from  Mr  More,  so  that  we  may  hope  to  see 
this  interesting  orchid  in  flower  next  season. 

On  local  botany  we  have  had  communications  from  Dr 
Balfour  on  excursions  to  Loch  Lomond,  &c. ;  from  Mr 
Naylor,  on  plants  collected  by  him  in  the  south-west  of 
England ;  and  an  interesting  paper  by  Mr  Trimen  on  the 
flora  of  the  New  Forest. 

As  regards  plants  more  immediately  useful  to  man,  we 
have  had  a  number  of  important  papers,  viz. — ^Eeporte  on 
Chinchona  cultivation — at.  Darjeeling,  by  Dr  Thos.  Ander- 
son ;  at  the  Nielgherries,  by  Mr  M*Ivor ;  and  at  Pitayo, 
New  Granada,  by  Mr  Cross.  A  report  by  Mr  Jameson  on 
the  government  tea  factories  and  plantations  in  the  north- 
western provinces  of  India.  Several  notices  of  vegetable 
products,  by  Professor  Archer  ;  and  one  by  the  Lord  Provost, 
Mr  Lawson,  on  Esparto  {Macrochloa  tenacissimajy  a  grass 
which  is  now  largely  used  in  the  manufacture  of  paper. 

From  Mr  M*Nab,  besides  his  periodical  reports  on  the 
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state  of  vegetation  at  the  Botanic  Garden,  we  have  an 
interesting  paper  on  some  exotic  Coniferae  raised  from  seeds 
ripened  in  Britain,  in  which  he  calls  attention  to  the  very 
frequent  debility  exhibited  by  such  seedlings,  and  suggests 
that  it  would  be  better  for  cultivators  to  trust  more  to  the 
original  method  of  propagating  by  cuttings  and  layers, 
rather  than  expose  themselves  to  the  disappointment  which 
the  seedlings  referred  to  may  cause.  From  Dr  Cleghom 
we  have  had  interesting  papers  on  an  excursion  from  Simla 
to  some  valleys  draining  into  the  Jumna  River,  and  "  Sup- 
plementary Notes  upon  the  Vegetation  of  the  Sutlej 
Valley,"  containing  much  important  information.  We  had 
also  some  interesting  observations  from  Dr  Brandis,  Inspec- 
tor-General of  Forests  in  India,  on  the  Conservation  of 
Indian  Forests. 

We  are  again  indebted  to  Mr  G.  M.  Lowe  for  more  or 
less  condensed  abstracts  of  a  number  of  French  papers  on 
various  subjects. 

I  regret  to  record  the  deaths  of  two  honorary  members — 
Sir  W.  J.  Hooker  and  Dr  John  Lindley  ;  of  four  ordinary 
members — Drs  Falconer,  Balfour  Baikie,  and  Dickinson,  and 
the  Hon.  John  Wynne  of  Hazelwood ;  and  of  one  associate, 
Mr  John  Robertson. 

Sir  WUliam  Jackson  Hooker,  K.H.,  F.R.SS.  L.  &  E.,  &c., 
was  bom  at  Norwich  on  the  6th  July  1786.  He  was 
educated  at  the  High  School  there,  under  the  tuition  of  the 
Rev.  Dr  Foster.  Coming,  in  1806,  into  possession  of  con- 
siderable estates  left  to  him  by  his  godfather,  William 
Jackson,  Esq.,  he  resolved  to  devote  his  life  to  travelling  and 
scientific  pursuits.  At  first  his  scientific  predilections  had 
been  for  ornithology  and  entomology  ;  but  his  discovering 
the  rare  moss  Buxbaumia  aphylla  became  the  occasion  of 
his  being  led,  by  Sir  J.  E.  Smith,  to  commence  the  study 
of  botany,  which  thenceforth  became  his  sole  aim.  Be- 
tween 1806  and  1814  he  made  various  botanical  expeditions 
to  Scotland  and  its  islands,  and  to  France,  Switzerland,  and 
Iceland,  and  became  acquainted  with  many  of  the  principal 
scientific  men  in  England  and  on  the  continent.  In  1815 
he  married  the  daughter  of  Dawson  Turner,  Esq.,  a  banker  in 
Yarmouth,  and  a  good  botanist,  and  settled  at  Hales  worth, 
in  Suffolk.     Here  he  laid  the  foundation  of  his  now  un- 
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rivalled  herbarium,  and  of  the  very  extensive  series  of 
botanical  works  which  have  made  his  name  famous  wher- 
ever botany  is  studied.  In  1810-11  he  had  made  extensive 
preparations  for  accompanying  Sir  B.  Brownrigg  to  the 
then  little  known  island  of  Ceylon,  a  plan  which  was 
frustrated  in  consequence  of  the  disturbed  state  of  the 
island.  For  this  purpose  he  sold  his  estates,  the  proceeds 
of  which,  having  been  injudiciously  invested,  ultimately 
decreased  much  in  value.  This  diminution  of  income, 
although  unfortunate  in  some  respects,  ultimately  led  to 
his  accepting,  in  1820,  the  Professorship  of  Botany  in  Glas- 
gow, and,  in  1841,  the  appointment  of  Director  of  the 
Eew  Gardens,  and,  in  all  probability,  is  to  be  regarded  as 
the  great  element  in  his  career,  increasing  the  opportunities 
of  which  he  made  such  unwearied  use,  resulting  in  the  mass 
of  invaluable  works  and  coUeotions  which  he  has  left  as 
monuments  of  his  skill  and  energy.  It  would  cany  me 
much  beyond  the  limits  which  I  have  prescribed  to  myself 
were  1  to  detail  the  multifarious  ways  in  which  Sir  W. 
Hooker  has  advanced  the  science  of  botany,  by  his  writings, 
by  his  unremitting  exertions  towards  stimulating  botanical 
research  throughout  the  world,  &c.,  &c.  He  was  knighted 
by  William  IV.  in  1836,  on  the  honour  being  for  the  second 
time  offered  him,  in  consideration  of  his  scientific  labours 
and  the  great  services  he  had  rendered  to  botany.  He  died 
at  Eew  on  the  12th  Aiigust  1865,  in  the  81st  year  of  his 
age,  after  a  short  illness,  of  a  complaint  in  the  throat,  then 
epidemic  in  that  place.  He  became  a  Fellow  of  the 
Wemerian  Society  (since  incorporated  with  our  own)  in 
November  1809,  and  was  elected  an  honorary  British 
member  of  our  Society  in  December  1846. 

The  name  of  John  Lindley,  Ph.D.,  F.R.S.,  has  for  many 
years  past  been  intimately  associated  with  the  progress  of 
botanical  science.  He  was  bom  at  Catton,  near  Norwich, 
in  1799,  and  was  the  son  of  a  nursery-garden  proprietor 
there.  His  first  literary  efforts,  after  devoting  much 
of  his  early  youth  to  the  practical  study  of  the  science 
of  botany,  were  the  translation  of  Richard's  *'  Analyse  du 
Fruit,^  and  the  contribution  of  some  papers  to  the  Trans- 
actions of  the  Linnean  Society.  After  that  he  proceeded 
to  London,  where  he  was  engaged  by  Mr  Loudon  to  assist 
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in  the  production  of  the  "  EncyclopsBdia  of  Plants."  In 
1832  he  published  his  ''  Introduction  to  Systematic  and 
Physiological  Botany,"  but  his  chef-ctceuvre  was  the  "  Vege- 
table Kingdom,"  which  gives  a  philosophical  and  compre- 
hensive view  of  the  structure  and  uses  of  the  plants  of  the 
known  world.  For  more  than  a  quarter  of  a  century  Dr 
Lindley  filled  the  chair  of  botany  at  University  College, 
London,  and  in  1860  was  appointed  examiner  of  the  Uni- 
versity of  London.  He  was  Ph.D.  of  the  University  of 
Munich,  Fellow  of  the  Eoyal,  Linnean,  and  Geological 
Societies,  and  corresponding  member  of  many  Continental 
and  American  learned  bodies.  He  was  elected  an  Hono- 
rary FeDow  of  the  Botanical  Society  in  1860.  In  1858  he 
received  the  medal  of  the  Royal  Society  in  reward  of  his 
services  to  the  modem  sciences.  He  died  suddenly,  of 
apoplexy,  at  his  residence  at  Acton  Green,  near  London, 
on  the  1st  November  1865,  aged  66. 

Dr  Hugh  Falconer  was  born  at  Forres  in  1808.  He 
studied  successively  at  the  universities  of  Aberdeen  and 
Edinburgh,  afterwards  proceeding  to  India,  where  he  held 
for  some  time  the  office  of  Director  of  the  Botanic  Gardens, 
first  at  Saharunpore  and  then  at  Calcutta.  His  chief  field 
of  study  was  palaeontology,  but  he  was  also  favourably 
known  as  a  student  of  botany  and  of  natural  history  gene- 
rally. His  scientific  memory  was  remarkable,  and  the 
stores  of  knowledge  at  his  command  were  so  great  that 
those  who  knew  him,  speak  of  his  loss  as  if  with  him  had 
perished  a  treasure  of  information  which  is  not  likely  to  be 
soon  amassed  again.  It  was  to  information  supplied  by 
him  that  we  owe  the  cultivation  of  tea  in  Assam,  and  it 
was  he  who  suggested  the  cultivation  of  Chinchona  in  India, 
which  has  been  attended  with  complete  success.  He  has 
published  several  important  botanical  papers  in  the  Trans- 
actions of  the  Linnean  Society.  Dr  Falconer  returned  to 
this  country  about  ten  years  ago  with  shattered  health, 
having  spent  twenty  years  in  India,  and  he  died  in  London 
on  the  31st  January  1865,  aged  55.  The  cause  of  his  death 
was  acute  rheumatism,  along  with  pidmonary  congestion 
and  disease  of  the  heart.  He  graduated  in  Edinburgh  in 
1829,  and  wrote  his  thesis  ''  On  Chorea."  He  became  a 
Fellow  of  our  Society  on  the  23d  July  1841.     Naturalists 
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in  Britain  are  now  subscribing  for  a  memorial  of  Dr  Fal- 
coner, which  is  to  consist  of  a  bust  and  a  Natural  Science 
Fellowship  in  the  University  of  Edinburgh. 

William  Balfour  Baikie  was  bom  in  Orkney,  and  prose- 
cuted his  medical  studies  at  the  University  of  Edinburgh, 
where  he  took  the  degree  of  M.D.  in  1847.  He  was  zeal- 
ously devoted  to  natural  science,  especially  to  botany, 
during  the  period  of  his  studies  at  Edinburgh.  In  1854  he 
entered  the  navy  as  assistant-surgeon.  In  1856  he  was 
appointed  to  the  Pleiad,  which  had  been  fitted  out  for  a 
government  expedition  to  the  west  coast  of  Africa,  to  open 
up  the  trade  of  the  Niger.  He  went  on  an  expedition  to 
Chedda  or  Tsadda,  in  Central  Africa,  and  published  a  nar- 
rative  of  an  exploring  voyage  up  the  rivers  Kwora  and  Binue 
(commonly  known  as  the  Niger  and  Tsadda).  In  1857,  dur- 
ing a  subsequent  voyage,  the  Dayspring,  an  iron  steamer,  was 
lost  in  the  rapids  at  Eabba.  This  compelled  Baikie  and  his 
friends  to  encamp  on  the  neighbouring  banks,  and  finally  led 
to  an  interview  with  the  Sultan  of  Sokoto.  A  vessel  was 
afterwards  sent  out  to  the  party,  and  they  established  a 
settlement  at  the  junction  of  the  Chedda  and  the  main 
stream.  Dr  Baikie  carried  on  his  efforts  at  civilisation 
for  seven  years ;  but  his  health  broke  down,  and  he  was 
recalled  at  his  own  request.  He  was  attacked,  however, 
with  fever  and  dysentery  at  Sierra  Leone,  and  died  there  on 
30th  November  1864.  He  sent  to  several  scientific  so- 
cieties interesting  reports  on  the  district  of  Africa  which  he 
visited.  He  kept  an  accurate  journal  of  his  proceedings, 
which  is  now  being  revised  for  publication  by  Dr  Kirk. 
He  joined  the  Botanical  Society  in  February  1847. 

Joseph  Dickinson,  M.D.,  F.R.S.,  died  at  Waterloo  on  Slst 
July  last,  at  the  age  of  54.  He  had  acted  for  many  years 
as  consulting  physician  in  Liverpool,  and  had  acquired  high 
eminence.  His  success  was  due  probably  not  more  to  his 
scientific  attainments  than  to  his  high  sense  of  professional 
rectitude  and  honour,  and  a  constant  regard  for  the  reputa- 
tion and  position  of  those  with  whom  he  was  called  upon 
to  act.  He  was  fond  of  science,  more  especially  of  botany. 
He  was  the  author  of  a  History  of  the  Flora  of  Liverpool, 
and  contributed  papers  to  several  scientific  journads.  He 
was  President  of  the  Liverpool  Literary  and  Philosophical 
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Society,  and  of  the  Royal  Institution.  In  the  course  of  his 
professional  career  he  filled  the  offices  of  Physician  to  the 
Dispensaries  and  to  the  Fever  Hospital,  Lecturer  on  Materia 
Medica,  and  on  the  Practice  of  Physic,  as  well  as  Physician 
to  the  Royal  Infirmjtry.  He  was  a  member  of  the  British 
Medical  Association,  and  President  of  the  Lancashire  and 
Cheshire  branch.  He  became  a  Fellow  of  the  Botanical 
Society  in  November  1838. 

The  Hon.  John  Wynne  of  Hazelwood,  Sligo,  was 
Under-Secretary  of  State  for  Ireland  under  the  government 
of  Lord  Derby,  and  was  then  M.P.  for  Sligo.  He  died 
suddenly  on  20th  June  1865,  while  on  a  visit  to  the  Bishop 
of  Tuam.  He  was  a  liberal  encourager  of  horticulture  in 
Ireland.     He  joined  our  society  in  1839. 

Mr  John  Robertson  was  bom  in  Perthshire,  and  acquired 
a  taste  for  botany  in  Kinfauns  Castle  Gardens,  under  the 
late  Mr  Campbell,  who  was  an  enthusiastic  lover  of  plants, 
and  an  intimate  botanical  companion  of  G.  Don  of  Forfar, 
Ac.  When  a  journeyman  gardener  Mr  Robertson  went  to 
Kew,  where  he  was  much  esteemed  by  the  then  director, 
Mr  Ayton.  After  leaving  Kew  he  married  Mr  Campbell  s 
daughter,  and  ultimately  succeeded  him  in  his  situation  at 
Kinfauns  Castle,  where  he  spent  the  greater  part  of  his 
life.  Some  years  since  he  came  to  Glasgow,  where  he 
prepared  for  the  press  a  "  Flora  of  Perthshire,"  which  was 
never  published  from  lack  of  subscribers.  He  was  one  of 
those  gardeners  (who  are  becoming  scarcer  and  scarcer) 
who  knew  both  native  and  cultivated  plants  well.  He  was 
elected  an  associate  in  April  1863.  He  died  at  Glasgow, 
of  stomach  complaint,  on  the  24th  March  1865. 

Having  thus  briefly  considered  the  events  of  our  last 
session,  I  think  I  may  not  unprofitably  engage  your  atten- 
tion for  a  little  with  a  few  considerations  upon  a  matter  in 
vegetable  morphology,  which  has  been  keenly  discussed  by 
botanists  within  the  last  few  years,  and  which  I  have 
already  brought,  in  some  measure,  under  the  notice  of  this 
Society.  I  allude  to  the  question  as  to  the  constitution  of 
the  female  flower  in  the  Coniferae  and  their  allies. 

This  question  had,  as  you  are  aware,  been  for  long  sup- 
posed by  most  botanists  to  be  satisfactorily  settled,  although 
it  may  be  doubted  whether  the  popularity  of  the  received 
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doctrine  was  due  so  much  to  its  intrinsic  plausibility  as  to 
the  authority  of  its  learned  propounder,  Bobert  Bro¥ra. 

Ill  bringing  forward  his  theory  of  naked  ovules  in  the 
ConifersB  and  their  allies,  Brown*  founded  his  argument 
naainly  on  two  grounds, — 

ist^  The  fact  of  the  investing  structure  being  perforated, 
and  permitting  the  pollen-grain  to  pass  bodily  on  to  the 
surface  of  the  nucleus. 

2e2,  The  assumption  that  a  naked  nucleus  is  too  simple  a 
structure  to  be  considered  as  an  entire  ovule. 

The  perforation  of  the  investing  structure,  permitting 
the  direct  passage  of  the  pollen- grain  to  the  surface  of  the 
nucleus  is  a  well-established  fact ;  but  it  is  not  possible  to 
maintain  the  assumption  that  an  ovule  cannot  consist  of  a 
naked  nucleus,  as  botanists  are  now  familiar  with  ovules 
reduced  to  naked  nuclei. 

In  1860  Baillon  published  his  observations  on  the  develop- 
ment of  the  female  flower  in  various  ConifersB  and  Taxacese, 
a  translation  of  which  I  had  the  pleasure  of  submitting  to 
this  Society.  He  forcibly  combated  the  doctrine  of  Bobert 
Brown  as  to  these  flowers,  and  argued  that,  as  in  all  the 
species  which  he  examined,  the  so-called  "  integument "  of 
the  "  ovule "  appeared  in  the  form  of  two  primitively  dis- 
tinct semilunar  elevations,  these  flowers  really  consisted  of 
bicarpellary  ovaries,  each  containing  a  single  basilar  ovule 
reduced  to  a  naked  nucleus.  Baillon's  observations  were 
repeated  and  confirmed  on  Finns  by  the  late  Professor 
Payer,  beyond  all  dispute  the  highest  authority  on  questions 
relating  to  the  development  of  floral  organs.  I  myself 
examined  the  development  of  the  so-called  *'  ovule "  in 
Dammara  australis,  and  my  results  essentially  corresponded 
with  those  of  Baillon  and  Payer.  Thus  as  to  the  so-called 
"ovular  integument"  of  the  Coniferse,  there  can  be  no 
doubt  that  in  many  cases,  at  least,  it  appears  at  first  in  the 
form  of  two  semilunar  elevations.  Since  the  publication 
of  Baillon's  paper,  his  views  have  been  assailed  by  Caspary, 
Eichler,  and  Dr  Hooker,  all  of  whom  support  the  doctrine 
of  Robert  Brown.  I  shall,  in  the  following  remarks,  chiefly 
consider  the  statements  of  Dr  Hooker,  contained  in  his 
most  valuable  and  interesting  paper  on  the  recently-dis- 

*  Appendix  to  KiDg*s  Voyage. 
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covered  Gnetaceous  plant  Welvntschia  mirabilisy  where  the 
principal  arguments  in  favour  of  Browns  theory  are  set 
forth  with  great  distinctness. 

To  avoid  misconstruction,  I  shall  quote  in  full  the  prin- 
cipal passage  in  Dr  Hooker's  paper  relating  to  the  question 
under  consideration.  Regarding  the  so-called  ** ovule"  of 
Welwitschia,  he  says — 

*  *  There  is  nothing  in  the  development  of  this  ovule  that  favours  the  oppo- 
site theory,  that  the  integument  of  the  nucleus  in  gymnospermous  plants  is 
of  carpellary  origin,  except  the  singular  form  and  relative  position  of  that 
organ  in  the  hermaphrodite  flower.  In  position,  texture,  structure,  and 
development  it  entirely  resembles  the  coat  immediately  investing  the 
nucleus  in  all  other  Gymnosperms;  like  these,  and  unlike  carpellary 
organs,  it  is  entirely  devoid  of  vascular  tissue  in  its  substance,  and  of 
conducting  tissue  in  its  styliform  prolongation ;  unlike  a  carpel,  it  rises 
symmetrically  round  the  nucleus,  and  in  the  hermaphrodite  flower  pre- 
sents a  symmetrical  terminal  disc,  and  it  ceases  to  grow  long  before  the 
maturation  of  the  seed  ;  and,  still  more  unlike  a  carpel,  it  is  carried  up 
with  the  growing  seed,  till  its  base  is  on  the  apex  of  the  latter.  In  aU 
these  respects,  except  in  the  long  styliform  process,  it  accords  with  the 
inner  ovular  integument  of  phsenogamic  plants,  which,  indeed,  have  not 
unfrequently  tubular  orifices  prolonged  beyond  the  nucleus,  though  not  so 
far  as  that  of  Gtnetacece. 

<*  To  these  considerations  must  be  added  that  of  the  exterior  integu- 
ment of  Gnetum,  which  is  as  clearly  an  appendage  of  the  ovule  as  the 
interior,  but  which  must  be  considered  to  be  either  staminal  or  a  produc- 
tion of  the  disc,  if  the  inner  coat  is  considered  as  carpellary. 

"  Lastly,  ovular  integuments  are  singularly  uniform  in  their  structural 
anatomy,  which  seldom  deviates  from  one  common  type ;  and  in  the  nor- 
mal condition  of  the  ovule  it  is  devoid  of  appendages,  or  of  other  external 
or  internal  characters  whereby  those  of  allied  species,  or  even  genera  and 
orders,  can  be  distinguished  from  one  another.  I  am  not  aware  that  a 
single  natural  family  or  genus  of  Angiosperms  presents  any  structural 
peculiarity  of  the  outer  or  inner  coats  of  its  ovule ;  on  the  other  hand,  the 
carpel  is,  of  all  the  floral  whorls,  one  of  the  most  various ;  and,  as  often 
happens  with  other  organs,  the  more  reduced  it  is,  and  the  more  it  devi- 
ates from  the  foliar  type,  the  more  liable  it  is  to  vary  ;  whence  it  is  all 
but  inconceivable  that  the  ovular  integument  of  Gymnosperms  should  be 
carpellary,  and  yet  constant  in  structure. 

'*  If,  then,  we  were  to  assume  the  ovular  integument  of  Gynosperms  to 
be  carpellary,  we  must  admit,  first,  that  it  has  neither  the  form,  structure, 
nor  functions  of  an  angiospermous  carpel ;  secondly,  that  it  has  those  of 
an  angiospermous  ovular  coat ;  and  thirdly,  that  while  the  carpel  is  a 
singularly  varying  organ  in  the  genera  and  even  species  of  Angiosperms, 
it  is  a  singularly  uniform  one  in  those  of  Gymnosperms.*'  * 

•  ♦•On  Welwitachia,  a  new  Genua  of  Gnetacei©/'  Transact.  Linn.  Soc. 
London,  vol.  xxiv.  pp.  80,  81  (1864). 
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The  different  points  here  referred  to,  I  shall  take  up 
separately. 

Isty  As  to  the  non-vascnlarity  of  the  investment  of  the 
nucleus  in  the  Gonifene,  &c.  I  am  unable  to  see  how 
this  should  be  supposed  to  constitute  an  argument  against 
the  carpellary  view.  That  the  female  flower  of  the  C!oni- 
fersB  is  of  a  very  Jfeduced  type  cannot  be  doubted,  what- 
ever view  be  taken  of  its  nature  ;  and  botanists  are  already 
acquainted  with  non-vascular  ovaries  in  plants  where  the 
female  flower  is  of  a  simple  type.  I  refer  to  the  remark- 
able family  of  the  Balanophoraceae,  regarding  which  I  shall 
quote  from  Dr  Hooker's  Memoir  on  that  order.  "  In  all 
the  above-mentioned  plants,"  he  says,  ''  the  cellular  tissue 
of  the  ovary  is  very  loose,  consisting  of  oblong  utricles 
usually  furnished  with  cytoblasts,  and  without  any  vascular 
tissue  in  its  walls  (except  in  the  style  of  Cynomorium) : 
there  is,  however,  a  manifest  approach  to  vascular  tissue 
in  the  woody  cells  of  the  superior  perituith  of  Thonningia, 
and  perhaps  also  of  LangsdorffiaJ*"^ 

The  non-vascularity  of  the  ovaries  of  Balanophorace» 
appears  to  me  to  be  a  fact  of  great  importance,  for  it  must, 
I  think,  be  attributed  solely  to  the  lowness  of  type  of  the 
female  flower,  and  not  to  any  general  deficiency  in  the 
vascular  system,  which  in  many  of  these  plants  appears  to 
be  well  developed. 

2dy  As  to  the  want  of  conducting  tissue  in  the  supposed 
style.  This  is,  of  course,  tantamount  to  the  want  of  a 
proper  stigmatic  apparatus.  It  is  to  be  observed  here  that 
the  absence  of  a  stigma,  although,  no  doubt,  remarkable, 
can  be  held  to  indicate  the  absence  of  a  carpellary  invest- 
ment, only  on  the  assumption  that  the  essential  function  of  a 
carpel  is  to  develop  a  stigma,  a  position  which  is  very  far 
from  being  proved.  On  the  contrary,  organogenic  observa- 
tion seems  to  lead  to  the  conclusion  that  the  essential 
function  of  the  carpel  is  to  protect  the  ovule  or  ovules, 
either  by  forming  the  walls  of  the  ovary,  or  by  roofing  it 
in  when  the  parietes  are  formed  by  the  receptacle,  as  in  in- 
ferior ovaries.  Organogeny  has  shown  that  the  stigma  is 
a  development  sometimes  of  the  extremity  of  the  carpel, 

•  Dr  J.  D.  Hooker  **  On  the  Structure  and  AflBnities  of  the  Balanophoreie/* 
-   Transact.  Linn.  Soc.  Lond.,  vol.  xxii.,  p.  17. 
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sometimes  of  that  of  a  placental  process,  and  that,  there- 
fore, it  cannot  be  viewed  as,  in  any  sense,  a  necessary 
or  essential  characteristic  of  a  carpel.  Although  physio- 
logically important,  the  stigma  must,  like  several  other 
structures  in  the  vegetable  kingdom,  be  looked  upon  as 
without  morphological  significance;  just  as  a  tendril^  as 
such,  is  without  morphological  significance,  since  it  may 
result  from  the  modification  of  very  different  parts. 

The  absence  of  a  stigma  cannot,  I  imjigine,  be  construed 
or  constrained  to  indicate  anything  beyond  what  must  be 
admitted  as  an  ultimate  fact,  viz.,  that  the  coniferous  pollen- 
grain  is  so  constituted  as  to  be  able  to  dispense  with  a 
stigma.  At  the  same  time,  however,  it  must  not  be  for- 
gotten that  although,  physiologically  considered,  stigmas  do 
not  occur  in  the  Coniferae  and  their  allies,  yet,  morphologi- 
cally, there  is  a  manifest  tendency  towards  their  formation 
in  some  cases  ;  for  example,  in  the  papillose  lobes  of  the 
so-called  "integument"  of  -4 We*,  and,  as  Dr  Hooker  has 
shown,  in  the  expanded  stigma-like  apex  of  the  abortive 
female  organ  in  the  staminate  flower  of  Welmtschia. 

3d,  Eegarding  the  objection  that  the  supposed  carpellary 
investment  in  Welwitschia  rises  symmetrically  round  the 
nucleus,  I  may  quote  some  very  pertinent  remarks  by  Dr 
Baillon,  from  his  "  M^moire  sur  les  Loranthacfes."  Speak- 
ing of  the  genera  Santalum  and  Theaium,  he  says — 

"It  is  not  uninteresting  to  remark  the  difference,  at  the  beginning, 
between  the  carpellarj  (appendiculaire)  portion  of  the  gynoeciam  in  two 
plants,  otherwise  so  closely  allied  by  aU  the  characteristics  of  their  or- 
ganisation, as  Santalum  and  Thesium.  In  the  former,  the  summits  of 
the  carpellary  leaves  are  free  from  one  another ;  in  the  latter,  they  are 
fused  into  a  single  and  perfectly  entire  annular  cushion.  Their  nature 
is,  however,  the  same  in  the  two  genera;  and  this  shows  the  error  of  those 
botanists  who  deny  the  carpellary  origin  of  an  ovarian  enclosure  (enceinte 
ovarienne),  solely  because  they  see,  or  believe  they  see,  it  developed  in 
the  form  of  a  continuous  ring."* 

In  the  Primulacese,  the  carpellary  development  of  which 
Baillon  compares  with  that  of  Thesiimi,  the  ovary  often,  if 
not  always,  arises  in  the  form  of  an  entire  symmetrical 
annulus  around  the  centre  of  the  flower.f 

*  Adansonia,  vol.  ii.  p.  846. 

t  It  is  almost  unnecessary  to  multiply  examples  of  carpellary  annuli ;  but  I 
may  quote  the  following  from  Lindley's  Vegetable  Kingdom,  p.  148  : — •*  Mr 
Griffith  has  remarked  that,  although  the  difference  between  the  vegetable 
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4^A,  As  to  the  objection  that  the  supposed  carpel  in  Wei- 
vntschta  ceases  to  grow  before  the  maturation  of  the  seed,  I 
have  to  state  that  although  such  a  phenomenon  in  carpels 
may  be  unusual,  it  is  hardly  without  parallel.  In  Ouphea 
the  placenta,  as  is  well  known,  becomes  developed  so  much 
out  of  proportion  to  the  carpellary  investment  that  the  wall 
of  the  ovary  becomes  ruptured,  and  the  carpels  not  only 
cease  to  grow,  but  actually  wither,  before  the  maturation  of 
the  seeds.* 

5th,  Dr  Hooker  remarks  that ''  still  more  unlike  a  carpel, 
it  [the  investment  of  the  nucleus]  is  carried  up  with  the 
growing  seed  till  its  base  is  on  the  apex  of  the  latter."  To 
make  this  matter  a  little  clearer,  I  shall  quote  from  an- 
other part  of  Dr  Hooker's  paper.  Speaking  of  the  changes 
taking  place  in  the  "  ovule"  of  Welwitschia  after  fertilisa- 
tion, he  says — 

'^  The  nadeas  develops  rapidly  in  aU  directions,  but  the  parts  abore 
the  embrjo-sao  grow  less  than  those  below  it ;  and  as  the  greatest  inore- 
ment  of  aU  takes  place  at  the  yery  base  below  the  level  of  the  insertion 
of  the  integument,  the  latter  is  carried  up,  and  assuming  a  higher  and 
higher  relatiye  position  as  the  seed  ripens,  is  found  at  last  towards  the 
apex  of  the  seed.  This  mode  of  ovular  development  is  common,  in  a 
greater  or  less  degree,  to  all  OnetaoesB,  Cycadeae,  and  to  many  Coniferse.*'t 

On  the  supposition  that  the  investment  of  the  nucleus  in 
Weltmtschia  is  carpellary,  this  phenomenon  must  be  re- 
garded as  in  some  respects  analogous  to  the  formation  of 
an  inferior  ovary,  except  that  it  is  not  the  ovarian  cavity 
here  which  becomes  inferior  or  half-inferior,  but  the  ovtUe 
itself.  The  receptacle  in  both  cases  becomes  cup-shaped  : 
in  the  true  inferior  ovary,  however,  the  receptacular  cup 
has  a  free  internal  cavity,  while  in  the  caseof  what  may 
be  termed  the  inferior  ovule,  the  receptacle  only  becomes 
cup-shaped  by  accommodating  itself  to  the  developing  base 

carpel  leaf  and  the  vegetable  ovulum  is  in  general  sufficiently  apparent,  an 
exception  has  appeared  to  him  to  be  presented  by  Naias,  in  which  the  luture 
pistil  seems  to  be  derived  from  an  annular  growth  round  a  central  body,  which 
subsequently  becomes  the  ovule." 

•  It  might  perhaps  be  worth  while  to  institute  a  few  special  investigations 
as  to  whether,  in  some  plants  with  inferior  ovaries,  the  carpellary  portion  of 
the  gyncBcium  (the  free  part  of  the  carpel  of  those  who  believe  in  adherent 
calyx-tubes)  does  not  cease  growing  before  the  maturation  of  the  firuit.  I 
suspect  that  in  some  cases  it  will  be  found  to  do  so. 

t  Hooker,  loe.  cit.  p.  82. 
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of  the  ovule,  and  has  thus  no  free  internal  surface.  Such 
an  arrangement  as  I  have  above  described,  strange  as  it 
may  at  first  appear,  is  not  without  parallel  in  other  Phane- 
rogamia.  In  the  Loranthacese,  v^hich  in  certain  respects 
present  strong  analogies  to  the  Coniferse  and  allied  families, 
we  have,  I  believe,  some  true  examples  of  inferior  ovules, 
I  would  refer  to  Hofmeister's  observations  on  Loranthus 
and  Viscum,  where,  in  Loranthus,  he  figures  the  chalaza  as 
considerably  below  the  level  of  the  junction  of  the  carpels 
vnth  the  slightly  developed  "  superior"  or  free  portion  of 
the  ovule  ;*  and  where,  in  Viscum,  he  speaks  of  the  embryo- 
sacs  insinuating  themselves  inferiorly  **  among  (entre)  the 
parenchymatous  cells  of  the  axis  of  the  ovary ."f  The  term 
"  inferior  ovule,"  which  I  have  here  employed,  is  by  no 
means  to  be  regarded  as  a  new  one  ;  for  Schleiden,  in  his 
"  Principles,"  although  at  the  time  ignorant  of  the  exist- 
ence of  carpels  in  Viscum,  which  Hofmeister  was  the  first 
to  point  out,  was  correct  in  fact,  that  the  term  "  gemmula 
in/era**  was  applicable  here.J 

Dr  Hooker  alludes  to  the  possibility  of  the  outer  coat,  or 
rather  outer  layer,  of  the  "  seed"  of  Welvntschia,  below  the 
level  of  the  insertion  of  the  "  integument,"  consisting  of  an 
**  urceolate  prolongation  of  the  axis  of  the  flower,"  as  a  view 
suggested  to  him  by  Professor  Oliver,  and  founded  in  part 
on  "  some  important  considerations  suggested  by  the  em- 
bryogeny  of  the  Loranthaceee,  upon  which  Professor  Oliver  is 
at  present  engaged. "§  I  would  here  express  a  hope  that 
Professor  Oliver,  or  any  one  occupied  vdth  the  LoranthaceeB, 
will  pay  particular  attention  to  the  extent  to  which  the 
base  of  the  ovule  in  Loranthus  and  Viscum  imbeds  itself  in 
the  substance  of  the  floral  axis,  will  ascertain,  in  fact,  how 
much  of  the  mature,  or  nearly  mature,  seed  is  above  the 
level  of  its  junction  vnth  the  carpels,  and  how  much  below 
that  junction.  This  will,  no  doubt,  be  attended  with  con- 
siderable difficulty,  from  the  early  obliteration  of  the  ovarian 
cavity  by  th^  adhesion  of  the  carpels  to  one  another,  and 

*  "  Nouveaux  documents  destines  k  faire  connaltre  la  formation  de  Tembryon 
des  Phanerogames"  (Partial  translation),  Ann.  dee  8c.  Nat.,  S6r.  4.  XIT. 
pi.  i.  figs.  4  and  6. 

t  lb.,  p.  24 ;  pi.  iii.  fig.  26. 

X  Scbleiden's  Principles  of  Botany  (Lankester's  Transl.),  p.  817. 

;  Hooker,  loe.  at.  p.  87. 
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to  the  surface  of  the  contained  naked  nucleus  ;  but  I  should 
imagine  that  a  very  gradual  series  of  flowers  in  different 
stages  of  development  would  enable  one  to  arrive  with 
tolerable  accuracy  at  the  desired  result. 

Admitting  the  analogy  between  the  female  flowers  in 
Viscumy  (fee,  and  those  of  Welioitschiay  there  is  one  interest- 
ing difference  between  them,  viz. — that  while  the  perianth 
is  epigynous  in  Viscum  it  is  hypogynous  in  Wdwitschxa, 
In  case  any  one  should  think  such  an  arrangement  as  I  have 
supposed  in  Welmtschia  a  strange  one,  I  would  refer  to  the 
case  of  Nymphcea,  where  the  ovary,  although  formed  by  the 
receptacle,  and  inferior  as  regards  the  carpels  and  stamens, 
is  superior  in  relation  to  the  calyx  and  corolla. 

6^A,  As  to  the  so-called  "  outer  integument"  of  the 
"  ovule"  in  Gnetum,  there  can,  I  conceive,  be  no  difficulty 
in  considering  it  to  be  a  development  of  the  disc.  It  is 
impossible  to  look  upon  it  as  staminal  in  its  nature,  since 
it  appears  after  the  so-called  "  inner  integument"  of  the 
"  ovule."  This  "  outer  integument"  in  Gnetum  was  con- 
sidered by  Payer  as  being  a  disc* 

Ithy  Regarding  Dr  Hooker's  argument  derived  from  the 
general  uniformity  of  ovules  in  anatomical  structure,  and 
in  external  or  internal  characters,  whereby  those  of  allied 
species,  or  even  genera  and  orders,  can  be  distinguished 
from  one  another,  £is  contrasted  with  the  variability  ex- 
hibited by  carpels,  I  may  remark  that,  even  on  the  assump- 
tion that  his  statement  holds  true  as  to  ovules,  we  have 
no  such  remarkable  uniformity  in  the  so-called  "  naked 
ovules"  of  ConifersB  and  their  allies.  The  general  structure 
of  these  is,  no  doubt,  cellular  ;  but  they  differ  considerably 
among  themselves  in  the  amount  of  thickening  matter  ulti- 
mately deposited  in  the  cells  of  the  exterior,  some  being, 
at  maturity,  of  stony  hardness,  others  of  no  remarkable 
density.  Again,  as  regards  appendages  or  other  external 
characters,  there  is  great  variation — for  example,  the  long 
tubular  prolongation  of  the  so-called  integument  in  Gneta- 
cese;  the  expanded  stigma-like  lobes  in  Ahies  and  allied 
genera,  and  their  rod-like  homologues  in  Pinus;  the  much 
reduced  condition  of  the  orifice  of  the  "  integument"  in 
Dammara  and  AraiLcaria ;  the  free  unsymraetrical  wings 

*  Le9on8  snr  lea  fam.  nat.,  pp.  51,  52. 


Digitized  by 


Google 


Dr  A  lexander  Dickson.  345 

of  the  fruit  in  Dammara  ;  the  fruit  in  Pinus^  where  the 
only  wing  is  the  result  of  a  definite  desquamation  of  a 
portion  of  the  "  squama  fructifera,"  Ac,  Ac. 

In  concluding  my  remarks  on  Dr  Hooker^s  paper,  I  can- 
not but  allude  to  a  speculation  which  he  has  advanced,  and 
which  is  well  worthy  of  consideration  by  all  botanists, 
whether  supporters  of  Mr  Darwin's  hypothesis  or  not,  viz., 
as  to  the  probability  of  Welvntschia  (where  the  apex  of  the 
nuclear  investment  in  the  abortive  female  organ  of  the  sta- 
minate  flower  is  dilated  into  a  large  stigma-like  body)  con- 
stituting an  intermediate  form  between  the  Coniferse,  Ac.,and 
the  other  Phanerogamia.  That  Welvntschia  does  constitute 
an  intermediate  form  between  those  Phanerogamia  which  are 
provided  with  true  stigmas  and  those  which  are  not,  seems 
to  be  in  the  highest  degree  likely;  but  is  it  not  much  easier 
and  simpler  to  conceive  of  this,  on  the  supposition  of  the 
investment  of  the  nucleus  here  being  carpellary,  than  on 
that  of  its  being  integumentary  ? 

Regarding  Dr  Eichler's  paper,  there  is  nothing  specially 
deserving  remark  beyond  the  points  which  I  have  already 
discussed.  He  refers  to  the  Coniferse  as  an  order  where  the 
metamorphoses  are  **  quite  uniform  and  extremely  simple  ;"* 
but  I  would  only  ask  the  candid  observer  to  study  the  female 
cones  of  Firms,  Dammara,  Araucaria,  and  Cupressus,  or  even 
to  study  Dr  Eichler^s  paper,  and  say  whether  the  metamor- 
phoses are  extremely  simple  or  not. 

I  shall  not  occupy  your  time  with  any  lengthened  discus- 
sion of  Professor  Caspar/s  paper.  The  most  important 
matter  which  he  brings  forward  is  a  description  of  some 
monstrous  Larch  cones ;  but  this  only  affects,  I  imagine, 
the  question  whether  the  abietineous  "  sqiiam^bfructi/era" 
is  wholly , axial,  or  in  part  foliar,  a  point  which  I  do  not 
intend  to  discuss  on  the  present  occasion.  The  only  objec- 
tion by  Professor  Oaspary  to  the  carpellary  view  which  I 
shall  here  refer  to  is  his  assertion,  that  on  this  view  we 
must  admit  that  the  presumed  naked  nucleus  of  conifers 
appears  before  the  presumed  carpels.  It  is  true,  indeed, 
that  a  mammillseform  body  appears  in  the  first  place,  before 
the  development  of  the  presumed  carpels  ;  but,  on  the  car- 

*  Dr  Eichler  "  On  OymnoflpermB."  Translation  in  Natural  History  Review, 
April  1864. 

TRANS.  BOT,  SOC.,  VOL.  VIII.  2  T 


Digitized  by 


Google 


346  Openifig  Address  by 

pellary  supposition,  it  is  inconceivable  how  the  develop- 
ment should  proceed  otherwise.  The  young  floral  axis  must 
appear  before  it  can  give  origin  to  carpels,  and  its  most  likely 
shape  is  that  of  mammillsBform  elevation. 

Having  thus  endeavoured  to  dispose  of  the  principal  ob- 
jections to  the  carpellary  view  of  the  female  coniferous 
flower,  I  may  now  briefly  indicate  some  of  the  facts  which 
may  be  adduced  in  favour  of  it. 

Next  to  the  results  of  organogenic  observation,  perhaps 
the  most  satisfactory  argument  in  favour  of  the  carpellary 
supposition,  is  to  be  derived  from  the  remarkable  analogies 
which  the  pistils  of  Coniferae  and  their  allies  would  present 
to  those  of  certain  LoranthaceaB.  As  examples,  may  be 
mentioned  the  occurrence  in  both  families,  Ist,  of  solitary 
basilar  ovules,  consisting  of  naked  nuclei ;  2d,  of  inferior  or 
half-inferior  ovules ;  and,  ,3d,  of  a  plurality  of  embryo-sacs 
(e.g.,  Viscum,*  TaamSy1[  and  sometimes  PintisX).  In  addi- 
tion to  these  analogies,  I  may  mention  that  Hofmeister  has 
pointed  out  that,  in  Loranthus  europcms,  the  lower  portion 
of  the  "  pro-embryo"  is  "  composed  of  four  parallel  rows 
of  cells,  in  a  manner  very  analogous  to  what  is  observed 
in  the  pro-embryo  of  an  Abietinea.''§  He  haw  shown, 
moreover,  that  in  three  of  these  rows  the  cell-multiplica- 
tion ceases  after  a  time,  while  the  terminal  cell  of  the 
fourth  alone  goes  on  to  the  formation  of  an  embryo ;  ||  and 
this  also,  it  will  be  observed,  is  strikingly  like  what 
occurs  in  Coniferae,  where,  of  the  four  parallel  rows  of  cells 
which  the  "  pro-embryo"  presents,  only  one  usually  proceeds 
to  the  formation  of  a  perfect  embryo.  In  the  Coniferae, 
however,  the  development  of  the  "  pro-embryo"  proceeds 
considerably  further  than  in  Loranthus^  for  the  rows  of  cells 
ultimately  separate  from  each  other,  forming  fpur  distinct 
suspensors,  at  the  extremity  of  each  of  which  an  at  least 
rudimentary  embryo  is  formed.Tf  Some  interesting  observa- 
tions by  Baillon,  on  the  analogy  between  the  two  families, 


^  Hofmeister,  he.  cit.  p.  24,  pi.  iii.  figs.  26  and  28. 

t  Hofoieister  on  the  Higher  CrTtogamia,  Ac,,  Carrey's  translation,  p.  401. 

J  Ibid.  p.  401  (note). 

J  Hofm.  Ann.  des  Sc.  Nat.  S6r.  4,  xli.  p.  14. 

n  Ibid,  p.  14. 

i  Hofm.  on  the  Higher  Oryptogamia,  &c.  pp.  428-9. 
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are  to  be  found  in  the  memoir  from  which  I  have  already 
quoted.* 

The  ovaries  of  certain  Balanophoraceae,  also,  seem  to 
present  remarkable  analogies,  in  some  respects,  to  those  of 
the  ConifersB.  In  HelosiSy  for  example,  there  is  a  solitary 
basilar  ovule  reduced  to  a  naked  nucleus,t  and  two  wholly 
cellular  carpels.  Hofmeister  describes  the  longitudinal 
axis  of  the  pedicel  in  Helosia  as  being  occupied  by  a  bundle 
of  trachecB,  "  which  appear  to  be  the  terminations  of  the 
numerous  vascular  bundles  of  the  inflorescence,"  and  his 
figure  represents  this  bundle  of  trachea  as  terminating  a 
little  below  the  base  of  the  ovule. J  It  is  a  remarkable 
circumstance  that  neither  in  this  plant  nor  in  Weltvitschia 
does  the  vascular  system  of  the  female  flower  extend  beyond 
the  base  of  the  naked  nucleus  ;§  indeed,  it  would  appear 
to  be  exact  to  state  that  in  both  plants  the  vascular  system 
of  the  pistil  is  reduced  to  chalazal  vessels. 

To  conclude,  I  think  I  have  been  able  to  show  that 
none  of  the  peculiarities  of  coniferous  female  flowers  are 
incompatible  with  a  carpellary  view  of  their  structure.  We 
have  seen  that  non-vascular  carpels,  naked  nuclei,  and  in- 
ferior ovules  occur  in  undoubted  angiosperms.  We  have 
seen  that,  although  physiologically  considered,  stigmas  are 
absent  in  the  coniferous  flowers,  yet  there  is,  in  some 
cases,  a  manifest  tendency  towards  their  formation.  The 
absence  of  a  proper  stigmatic  apparatus  is  probably  corre- 
lated with  some  peculiarity  of  the  pollen-grain  ;  but  the 
explanation  of  such  a  condition  does  not  seem  to  be  facili- 


♦  BaiHon,  loc,  cit.  pp.  876-6. 

t  Hofmeister,  Ann.  dee  Sc.  Nat.  S^r.  4,  xii.  pp.  66-9.  I  ought  here  to 
mention  that  Dr  Hooker,  in  his  Memoir  on  the  Balanophorace»,  described 
ffelosis  as  having  Apendulma  ovule.  Hofmeister,  however,  from  a  more  com- 
plete organogenic  examination,  has  shown  this  to  be  erroneous.  Dr  Hooker 
seems  to  have  mistaken  the  embryo-sac  and  its  contents  for  the  ovule. 

X  Ibid.  p.  67,  pi.  vi.  fig.  67. 

J  It  is  to  be  borne  in  mind  that  the  upper  limit  of  the  base  of  the  ovule 
(nucleus  of  Hooker)  in  WelwiUcfiia  corresponds  to  its  line  of  junction  with  the 
carpellary  investment  (ovular  integument  of  Hooker) ;  while  in  Jlelosis  the 
limit  of  the  base  of  the  ovule  corresponds  to  its  junction  with  the  receptacula 
cup,  which  constitutes  the  inferior  ovary.  Thus,  while  in  Welwitschia  the 
vascular  system  of  the  floral  axis  extends  as  far  as  the  base  of  the  carpels,  in 
Helotu  it  only  reaches  the  base  of  the  inferior  ovary. 
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tated  by  a  gymnospermous  hypothesis,  which  at  least  must 
be  admitted  to  labour  uuder  the  disadvantage  of  being  con- 
trary to  antilogy.  When  such  considerations  are  added 
to  the  positive  results  of  organogenic  observation,  showing 
the  primitive  duality  of  the  nuclear  investment  in  a  num- 
ber of  Coniferse,  the  evidence  in  favour  of  a  carpellary  view 
appears  to  me  to  be  so  strong  as  to  leave  no  room  for 
reasonable  doubt  on  the  subject. 


Since  the  foregoing  was  sent  to  the  press,  I  have  seen 
a  review,  by  Professor  Oliver,  of  Dr  Hooker's  paper  on 
Wdvntschia  (Nat.  Hist.  Review,  April  1864),  and  also 
"  Notes  on  the  Loranthacese"  by  the  same  author  (Proceed- 
ings of  the  Linnean  Society — Botany — ^vol.  vii.  p.  90). 
From  these  it  will  be  seen  that  Professor  Oliver  has  recog- 
nised the  analogy  between  the  imbedding,  or  what  he  terms 
invagination,  of  the  base  of  the  nucleus  in  Gnetacese,  &c., 
and  that  in  the  LoranthacesB ;  and  in  a  recent  letter 
to  myself,  he  states  his  opinion  "  that  this  invagination 
is  quite  a  similar  phenomenon  in  both  Loranths  and 
Conifers."  Although  Mr  Oliver  and  I  are  thus  far  agreed, 
yet,  as  appears  from  the  review  of  Hooker's  paper  above 
referred  to,  he  does  not  hold  the  investment  of  the  nucleus 
in  Conifers  and  their  allies  to  be  carpellary,  but  is  inclined  to 
view  it  as  an  axial  structure  analogous  to  a  disc.  Mr  Oliver 
attaches,  I  think,  too  much  importance  to  Caspary's  argu- 
ment derived  from  the  irregularly  lobed  character  of  the 
orifice  of  the  nuclear  investment,  in  the  aduU  state,  of  some 
AbietinesB.  I  cannot  appreciate  the  weight  of  such  an 
argument,  as  opposed  to  the  positive  observation,  in  many 
cases,  of  a  regular  lobing  of  the  nuclear  investment  at  its 
origin:  for  we  know  that  the  extremities  of  carpellary 
leaves  may,  in  the  adult  state,  be  irregularly  laciniated, 
which  were  entire  at  their  origin — e.gr.,  iu  Dioncea  muscipula 
(Payer,  Organogenic,  pi.  38,  fig.  28). 
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I.  List  of  Lichens  collected  in  Otago,  New  Zealand*     By 
W.  Laudbr  Lindsay,  M.D.,  F.R.S.E.,  <fec. 

The  Lichens  enumerated  below  were  collected,  towards 
the  close  of  the  year  1861,  chiefly  in  the  Greenisland  dis- 
trict of  the  province  of  Otago,  New  Zealand — a  district 
about  five  miles  southwards  of  its  capital,  Dunedin.  A  few, 
however,  were  also  collected — 

1.  Id  the  immediate  vicinity  of  Danedin  itself. 

2.  In  the  Tuapeka  (Goldfield)  district,  about  37  miles  north- 
west of  Dunedin,  and  towards  the  interior  of  the  province  (eleva- 
vation  above  sea,  1000  to  1600  feet:  Geological  basis,  gneiss — 
tertiary  auriferous  drifts) ;  and 

3.  In  the  district  at  the  mouth  of  the  Clutha,  about  60  miles 
south  of  Dunedin,  including  the  vicinity  of  Finegand  station,  and 
the  headland  known  as  the  Nuggets. 

Saxicolous  species  were  collected  chiefly  on — 

1.  The  Chain  Hills  (1100-1280  feet:  mica  slate  and  gneiss). 

2.  Saddlehill,  including  Scroggs  Hill  (1100-1566  feet :  Apeai>— 
basalts  and  trap  tuffs  ;f  Base^ — tertiary  crag,  made  up  mostly  of 
Ostrea  fragments  (Woodbum) :  tertiary,  coarse,  quartzose  con- 
glomerates, grits  and  sandstones  :  talcose  slates  (Otokia). 

3.  Stoneyhill  (1000  feet:  columnar  basalt). 

4.  Eaikorai  Hill  (1092  feet:  basalts). 

5.  Greenisland  Hills  and  Cliffs  (600-600  feet :  porphyries  and 
basalts ;  tertiary,  fossil iferous,  marine,  calcareous  sandstones). 

6.  Ferry  Hill,  Clutha  Ferry  (250  feet :  slaty  basalts  and  trap 
conglomerates). 

7.  Finegand  Ranges  (250  feet :  slaty  basalts). 

8.  The  Nuggets  (270  feet :  slaty  basalts  and  trap  conglom 
erates,  associated  with  fossiliferous  strata,  apparently  of  meso- 
zoic  age. 

9.  Anderson's  Bay  (200  feet :  trachytes). 

Corticolous  species  were  gathered  mostly  in  various  rem- 
nants of  the  primitive  forest  that  once  apparently  covered 

♦  My  friend  Dr  Nylander,  of  Paris,  did  me  the  favonr  to  examine  the  bulk 
of  my  Otago  Lichens  (all  those  regarding  which  there  was  any  doubt  as  to 
whether  they  might  be  new  or  were  already  known) ;  and  to  him  I  am 
indebted  (in  the  case  of  these  Lichens)  for  the  determination  of  the  species, 
as  well  as  the  nomenclature  and  classification,  in  the  following  list. 

t  The  trajw  of  Otago  are  in  great  measure,  if  not  entirely,  of  tertiary  age. 
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the  whole  surface  of  the  country: — which  remnants  are  now 
extremely  limited — and  are  colonially  known  as  patches  of 
"bush"— 

1    Saddlebill  Bush. 

2.  Stoneyhill  Bush. 

3.  East  Taeri  Bush — ia  the  flat  and  rich  alluvial  plain  or 
carse  of  the  Taeri. 

4.  Green  island  Bush. 

5.  Various  patches  of  bush  in  the  ravines  of  the  Chain  Hills. 

6.  Water  of  Leith,  about  Pelichet  Bay,  Dunedin. 

7.  Signal  Hill,  North-east  Valley,  Dunedin  (1200-1300  feet: 
l>asalts). 

8.  Mount  Cargill  (2297  feet :  trachytes  and  breccias,  &c.) 

The  forest  trees  on  which  they  grew  were  chiefly  "  (xoai" 
(Sophora  tetraptera^  Aiton)  and  "  Totara"  (Podocarpus 
Totara,  A.  Cunn.),  and  the  trunks  affected  were  more  gene- 
rally decaying  or  dead  than  living. 

LignicoUms  species — affecting  fabricated  timber,  generally 
more  or  less  aged, — were  found  chiefly  on  the  fences  of 
stockyards  on  or  near  the  farm  of  Fairfield,  Saddlehill, — 
ray  headquarters  for  four  months. 

Mu8cicolo7i8  and  Terricohus  species  were  collected  on  the 
soil  (or  its  decayed  vegetation — exposed,  dried  and  withered 
roots  of  grasses,  mosses,  Ac.)  of  the  hills,  .cliffs,  ravines,  or 
forests  above  referred  to. 

My  collection  makes  no  pretension  to  be  considered  repre- 
sentative or  complete.  On  the  contrary,  it  is  avowedly  and 
necessarily  incomplete  and  limited ;  it  comes  from  a  very 
small  area  of  the  east  coast,  and  from  elevations  under 
1500  feet ;  and  it  was  made  casually  in  the  course  of 
excursions  undertaken  with  very  different  objects  in  view. 
Nevertheless,  the  field  was  so  new,  and  comparatively  so  rich, 
that  it  has  yielded  to  casual  or  superficial  collection,  as  will 
immediately  be  seen,  as  much  as  19  per  cent,  of  species 
or  varieties  new  to  science;  while  in  addition  —  small 
though  the  collection  be  in  itself,  its  total  reaching  only 
122  species — it  has  also  extended  our  knowledge  of  the 
geographical  diffusion  of  Lichen-species  in  the  southern 
hemisphere. 
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^'numeration  of  Species  and  chief  Varieties*  (collected  in  a 
condition  suitable  for  their  determination). 

Tribe  I.  Collembi. 

Genus  1.  Collema. 

Species  1.  (b-\j  C.  leucocarpum,  Toy/. 

Tribe  II.  Sphjbrophorei. 

Genus  1.  Spheerophoron. 

Species  1.  S.  tenerum,  Laur, 

Tribe  III.  Cladoniei. 
Genus  1.  Gladonia. 

Species  1.  (b)  C.  pjxidata,  L, 

2.  (b)  C.  fimbriata,  Hfm, 

3.  (b)  C.  degenerans,  Flk.^  and 
(b)     var,  euphorea,  Ach. 
(b)      —   haplotea,  Ach, 

—  lepidota,  Ach. 

—  erratica,  Linds. 

4.  (b)  C.  rangiferina,  Hffm. 

\Hxr.  pumila,  Ach. 
6.        C.  aggregata,  Sw. 

Tribe  IV.  Stereocaulei. 
Genus  1.  Stereocaulon. 

Species  1.  S.  mixtum,  Nyl, 

2.  S.  ramulosum,  Nyl. 

3.  S.  corticatulum,  Nyl. 

Tribe  V.  Usnbi. 

Genus  1.  Usnea. 

Species  1.  (b)  U.  barbata,  Fr,,  and 

(b)  var,  florida,  Z. 

(b)  —  plicata,  Fr, 

(b)  —   hirta, -Fr. 

(b)  —   articulata,  Fr. 

Tribe  VI.  Ramalinei. 
Genus  1.  Ramalina. 

Species  1.  (b)  B.  calicaris,  Ach,,  and 
(b)    var,  fastigiata,  Fr. 

—  Eckloni,  Spr, 

—  linearis,  Sw. 

—  geniculata,  Bah. 
2.  (b)  R  scopulorum,  Ach. 

*  Only  those  Yarieties  which  are  well  marked  and  somewhat  constant  are 
here  introduced. 

t  (b)  indicates  species  or  yarieties,  which  are  British. 
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Tribe  VII'.  Peltigbrbi. 

(jreDus  1.  Peltigera. 

Species  1.  (b)  P.  rufescens,  Hffm. 
Genus  2.  I^ephroma. 

Species  1.  N.  antorcticaiii,  Jacq, 
var,  tenue,  Nt/l, 

Tribe  VIII.  Parmeliei. 
Genas  1.  Stictina. 

Species  1.        S.  dissimilis,  Nyl. 

2.  (b)  S.  crocata,  Z. 

3.  (b)  S.  fuliginosa,  Dicks. 
Genus  2.  Sticta. 

Species  1.  S.  latifrons,  Bich. 

2.  S.  filix,  Hfm. 

3.  (b)    S.  damfficornis,  Ach. 


(jn*)     var.  subcaperata,  Nf^l. 

.  (n)    ^       ■       - 


4.  (n)    S.  subcoriacea,  Nf^l. 

6.  S.  Urvillei,  Dd,,  and 

var,  flavicans,  Hook, 
—  Golensoi,  Bab, 

6.  S.  orygmflea,  Ach, 

7.  S.  rubella,  Hook,  and  Tayl, 

8.  S.  granulata,  Bab. 

9.  S.  dissimulata,  Nr/l. 

var.  multifida,  Laur. 

10.  S.  fossulata,  Duf.,  and 

var.  Richardi,  Mnt. 

11.  S.  physciospora,  Nyl, 

12.  S.  Freycinetii,  Del, 

13.  (n)    S.  episticta,  Nyl. 

Genus  3.  Bicasolia. 

Species  1.         R.  coriaoea,  Hook,  and  2'ayi. 

2.  (b^  R.  herbacea,  DN. 
(n)    var.  adscripta,  Nyl. 

3.  R.  Montagnei,  Bab. 

Genus  4.  Parmelia. 

Species  1.  (b)  P.  perlata,  Ach.^  and 
(b)     var.  ciliata,  Schoer. 

2.  (b)  p.  perforata,  Ach. 

3.  (b)  p.  physodes,  Ach. 

var.  enteromorpha,  Aeh. 

4.  (b)  p.  pertusa,  Schrank. 

•  (n)  indicates  species  and  varieties  new  to  science. 
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Genus  4.  Parmelia — continued. 

Species  5.  (b)  P.  saxatilis,  Ach.^  ami 
(b)     var,  omphalodcs,  Fr. 
' —    panniformis,  Sehoer. 

6.  (b)  p.  laevigata,  Ach.,  and 
(b)     var,  sinuosa,  Sm. 

7.  (b)  p.  olivacea,  Ach. 

8.  (b)  p.  caperata,  Ach. 

9.  (b)  p.  conspersa,  Aeh, 
10    (b)  Mougeotii,  Schcar. 

Genus  6.  Physcia. 

Species  1.  (b)  P.  cbrjsophthalraa.  L. 
2.  (b)  p.  parietina,  L. 
3    (b)  p.  stellaris,  Fr.,  and 
var.  radiata,  iVj/Z. 

4.  (b)  p.  csesia,  Fr, 

5.  (n)  p.  plinthiza,  Nyl 

Tribe  IX.  Gyrophor£i. 

Genus  1.  Umbilicariu. 

Species  1.  (b)  U.  polyphylla,  Hfm. 

Tribe  X.  Lecanorsi. 

Genus  1.   Pannaria. 

Species  1.  (n)  P.  immixta,  Nt/l. 

2.         P.  leucosticta,  Tuck. 
3-  (n)  p.  gymnocheila,  N't/I. 
4.  (b)  p.  nigra,  Huds. 

Genus  2.  Psoroma. 

Species  1.         P.  sphinctrlna,  MnL^  and 
(n)     var.  pholidotoides,  Nt^L 

Genus  3.  Placopsis. 

Species  1.  (b)  P  gelida,  /,. 

2.  (n)  p.  perrugosa,  iVy/. 

Genus  4.  Squamaria. 

Species  1.  (b)  S.  galactina,  Ach. 

var,  dispersa,  Pers. 

Genus  5.  Placodium.  • 

Species  1.  (b)  P.  muroruni,  DC. 

Genus  6.  Lecanora. 

Species  1.  (b)  L.  vitellina,  Ach, 

2.  (b)  L.  aurantiaca,  Light/, 
(b)     var.  erythrella,  Ach. 

3.  L.  pyracea,  Ach. 

THANS.   DOT.   SOC.,  VOL.  VTII.  2  Z 
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Genua  6.  Lecanora — continued. 
Species  4.  (n)  L.  homologa,  Nt^l. 
6.  (n)  L.  peloleuca,  Nyl. 

6.  (n)  L.  thiomela,  Nyl 

7.  L.  umbrina,  Ehr?t. 

8.  (b)  L.  ferruginea,  Huds. 

9.  (b)  L.  cinerea,  Aeh. 

10.  (b)  L.  atra,  Ach, 

11.  L.  punicea,  Ach, 

12.  L.  chrysosticta,  Tayl. 

13.  (b)  L.  parella,  Ach. 

14.  (b)  L.  glaucoma,  Ach, 

15.  (b)  L.  simplex,  Dav, 

Genns  7.  Uroeolaria. 

Species  1.  (b)  U.  scruposa,  AcK 
2.         U.  stictica,  Krh. 

Grenus  8.  Pertnsaria. 

Species  1.  (b)  P.  communis,  DC. 

2.  (b)  p.  velata,  Turn. 

3.  (n)  p.  penimosa,  NyL 

4.  (n)  p.  perfida,  NyL 

Genus  9.  Thelotrema. 

Species  1.  (b)  T.  lepadinum,  Ach. 

2.        T.  monosporum,  NyL 

Tribe  XI.  Lecii>i£I. 

Genus  1.  Goenogonium. 

Species  1.  G.  implezum,  NyL 

Genus  2.  Lecidea. 

Species  1.         L.  furfuracea,  Pers. 
2.         L.  subsimilis,  NyL 
8.  (b)  L.  sabuletorum,  Flk. 
4.         L.  trachona,  Flat. 

(n)     var.  marginatula,  NyL 
6.  (n)  L.  allotropa,  2VyZ. 

6.  (b)  L.  coarctata,  Ach. 
(n)     var.  exposita,  Nyl. 

7.  (n)  L.  melanotropa,  iVyZ. 

8.  L.  marginiflexa,  TayL 

9.  L.  millegrana,  Tayt 

10.  (b)  L.  pulverea,  Biyrr, 

var.  Laurocerasi,  Del, 

11.  (n)  L.  leucothalamia,  A^yZ. 

12.  (n)  L.  Otagensis,  iVy/. 

13.  L.  arceutina,  Ach. 

14.  (n)  L.  amphitropa,  Nyl. 
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Genus  2.  Lecidea — continued. 

Species  15.  (b)  L.  parasema,  Ach.^  and 
var.  latvpea,  Aeh. 
(b)     —  enteroleuca,  Ach, 

16.  (b)  L.  contigua,  jFV.,  and 
(9)     var.  crustulati,  Ach. 

17.  (b)  L.  lapicida,  Fr. 

var.  dedinans,  NyL 

18.  (b)  L.  fusco-atra,  Ach. 

19.  (b)  L.  petraea^  Flat, 

20.  (b)  L.  stellulata,  Tayi 

21.  (b)  L.  royriocarpa,  DC, 

22.  ?b)  L.  lenticularis,  Ach, 

23.  (B^  L.  grossa,  Pers. 

24.  (n)  L.  flavido-atra,  Nyh 
26.  (b)  L.  geographica,  Ach. 

[Abrothallus.] 

26.  (b)  L.  oxyspora,  Ttd. 

27.  (n)  L.  Curreyi,  Linds. 

Tribe  XII.  Grapridei. 
Genus  1.  Opegrapha. 

Species  1.  (n)  0.  agelsBoides,  Nyl. 

2.  (n)  0.  spodopolia,  Nyl, 

3.  (n)  0.  subefEgurans,  Nyl, 
Gftnus  2.  Platygraplia 

Species  1.  (n)  P.  longifera,  2Vyi. 
Genus  3.  Arthonia 

Species  1.        A.  ezcedens,  Nyl, 

2.  (n)  a.  platygraphella,  iVy/. 

3.  A.  conspicua,  NyL 

Tribe  XIII.  Ptrbnocarpbi. 
Genus  1.  Verrucaria. 

Species  1.  (b^  V.  pallida,  Ach, 

2.  (b)  V.  nitida,  Schrad,,  and 

var.  nitidella,  Flk. 

3.  V.  glabrata,  Ach. 

4.  (b)  V.  epidermidis,  Ach. 

(b)     var.  punctiformis,  Ach, 

5.  (b)  V.  maura,  Wahl 
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The  most  interesting  statistical  features  of  the  foregoing 
list  may  be  conveniently  exhibited  in  the  following  table  : — 


Geographical  Distribution. 

Genus. 

* 

00  J 

1" 

S. 

H 
11 

1 

fined  to 
Zealand. 

Britiah, 
Jimnonto 
MUandand 
countries. 

^ 

« 

o  ^ 

m 

Not 
but  (M 
NewZ< 
other 

Colleraa,     .     .     . 

1 

1 

Spheerophoron, 

1 

Cladonia,     .     .     . 

6 

4 

Stereocaulon, 

3 

i 

Usnea,   .     . 

1 

i 

Ramalina,   . 

2 

2 

Peltigera,    . 

1 

1 

Nephroma, 

1 

Stictina,       .     . 

3 

... 

2 

Sticta,    .     . 

13 

2 

3 

1 

Ricasolia,    . 

3 

I 

1 

Parmelia,    . 

10 

10 

Physcia, 

5 

i 

i 

4 

... 

Umbilicaria,     , 

1 

1 

.*• 

Pannaria,    . 

4 

2 

2 

1 

Psoroma,  • . 

1 

Placopsis,    . 

2 

1 

"i 

"i 

... 

Squamaria, 

1 

1 

Placodium, 

1 

1 

Lecanora,    . 

15 

3 

.    3 

8 

Urceolaria, 

2 

1 

Pertusaria, 

4 

2 

2 

2 

Thelotrema, 

2 

1 

CoenogoDium, 

1 

Lecidea, 

27 

7 

9 

14 

Opegrapha, 

3 

3 

3 

Platygrapha, 

1 

1 

1 

.•. . 

Arthonia,    . 

3 

1 

2 

Verrucaria, 

5 

... 

... 

4 

Total 

> 

122 

22 

30 

62 

30 

*  ^'xcluding  varieties,  where  they  occur  in  addition  to  the  type.     Their 
aggregate  number  is  26,  which,  added  to  the  species,  gives  a  total  of  148. 
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Analysing  this  table,  the  first  point  that  claims  attention 
is,  that  of  a  total  of  122  species,  22  are  new  to  science.  To 
these  must  be  added  7  varieties,  also  new  to  science, 
making  a  total  of  29,  or  19  per  cent,  of  the  whole  number 
collected.  These  additions  to  the  Lichen-flora  of  the 
world  are  in  the  genera  Lecidea^  Lecanora^  Opegrapha, 
Perttisariay  Pannariay  Sticta,  Arthonia,  Platygraphay  and 
Physcia.  All  the  Opegraphce  are  new ;  as  is  the  only 
Platygrapha;  and  as  are  also  one-half  of  the  Pannarice 
and  Pertusarice,  one-third  of  the  Arthonice,  one-fourth  of 
the  LecanorcBy  one-fifth  of  the  Lecidece  and  Physcice,  and 
one-sixth  of  the  Stictce. 

In  addition  to  the  species  new  to  science,  46  species  and 
20  varieties  had  not,  apparently,  previously  been  found  in, 
or  recorded  as  natives  of,  New  Zealand — making  thus  a 
total  of  68  species  and  27  varieties,  or  64  per  cent,  of  the 
whole,  new  to  the  flora  of  New  Zealand,  Of  genera^  two  are 
additions  to  the  New  Zealand  flora — Umbilicaria  and  Pla- 
codium. 

As  regards  their  geographical  distribution,  62  species,  or 
60  per  cent.,  are  common  to  Britain  ;  30,  or  24  per  cent., 
are  confined  to  New  Zealand ;  62  per  cent,  are  common  to 
both  northern  and  southern  hemispheres  ;  and  38  per  cent, 
confined  to  the  latter.  The  great  majority  are,  therefore, 
widely  diffused  over  the  world ;  and  they  include  not  a  few 
cosmopolites,  especially  in  the  genera  Cladonia,  Usnea,  Ra- 
malina,  Parmelia,  Physcia,  Lecanora,  Pertvsaria,  Lecidea, 
and  Verrucaria.  30  species,  though  not  British,  are  com- 
mon to  New  Zealand,  with  other  islands  or  countries,  mostly 
in  the  Southern  hemisphere.  The  latter  include' Australia 
and  Tasmania,  and  their  outlying  islands  (New  Caledonia)  ; 
the  various  antarctic  lands  and  islands  (Cape  Horn,  Straits 
of  Magellan,  Auckland  islands) ;  South  America  and  its  out- 
lying islands  (Juan  Fernandez)  ;  Southern  Africa ;  and  the 
Polynesian  islands  (Fiji).  The  species,  which  are  common 
to  both  hemispheres,  occur,  in  the  Northern,  in  various  parts 
of  Europe  (Scandinavia  and  Central  Europe  especially), 
Northern  Africa,  Asia,  North  America  (Mexico  and  West 
Indies),  and  the  Sandwich  islands.  A  few  species  are  also 
tropical  or  equatorial,  inhabiting  equatorial  America  (Guiana 
and  New  Granada),  Africa,  or  Java. 
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The  genera  richest  iu  species  are,  in  the  order  of  their . 
richness — 


1.  Lecidea. 

2.  Lecanora. 

3.  Sticta. 

4.  Parmolia. 


6.      Verrucaria 
P    r  Cladonia. 
^-  [Physcia. 


CruataceouahediX  to /olia>ceou8  species  the  numerical  relation 
of  about  100  to  70.  In  the  former  class,  most  of  the  new 
species  occur — in  the  proportion  of  about  100  to  30. 

As  indicative  of  the  progress  of  New  Zealand  Licheno- 
graphy,  it  may  be  stated,  in  conclusion,  that  the  foregoing 
imperfect  enumeration  does  not  fall  far  short  (in  the  num- 
ber of  the  species)  of  the  total  Lichen-flora  of  New  Zealand 
as  given  in  Dr  Hooker's  standard  work,  "  Flora  Nov» 
ZelandiaB,''  in  1853,  the  precise  numerical  relation  standing 
thus : — 

I.  In  BabingtoD's  List  of  whole  New  Zealand 

Lichen-flora, 171  species. 

27  vars. 

Total,         198* 

II.  In  present  List  of  a  small  number  of  Otago 

Lichens,         .  '      .         .         .  122  species. 

26  vars. 

Total,         148t 

there  having  been,  in  the  interval  between  the  publication 
of  the  lists  in  question — 1853  and  1865 — only  two  papers 
issued  on  New  Zealand  Lichenography  (in  1860),  by  Enight 
and  Mitten. 

A  letter  was  read  from  Dr  J.  C.  Brown,  colonial  botanist, 
Cape  of  Good  Hope,  intimating  that  he  had  sent  for  the 
Botanic  Gardens  at  Edinburgh  and  Gleisgow  specimens  of 
Weluntschia  mtrahilis.     The  plants  had  been  contributed 

^  This  number  wiU  fall  to  be  largely  reduced  if  we  subtract — 1.  Doubtful 
natives  of  New  Zealand.     2.  Doubtful  species  and  varieties. 

t  This  number  would  be  somewhat  increased  were  I  to  add  to  it  several 
species  and  varieties  coUocted  in  a  state  unfit  for  accurate  determination : 
that  is  to  say,  whose  apothecia  were  degenerate,  and  contained  no  properly 
developed  thecie  and  spores. 
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by  Mr  Chapman.  Professor  Balfour  stated  that  the  plants, 
onfortanately,  had  reached  Edinburgh  in  a  very  unsatisfetc- 
tory  condition,  and  the  specimen  in  the  Gurden  had  shown 
no  signs  of  vitality. 

As  some  doubts  have  been  expressed  relative  to  the  oc- 
currence of  Sison  Amomum  in  Scotland,  Professor  Balfour 
exhibited  specimens  collected  by  himself,  in  August  1831, 
in  the  neighbourhood  of  Coldstream,  not  far  from  The 
Hirsel,  the  residence  of  the  Earl  of  Home.  He  also  stated 
that  (Enanthe  Jiatuloaa,  which  is  not  recorded  as  a  Scotch 
plant  by  Professor  Babington,  occurs  abundantly  in  Wig- 
tonshire,  Kirkcudbrightshire,  and  Dumfriesshire,  in  all  of 
which  localities  he  had  collected  it. 

Dr  Balfour  exhibited  specimens  of  an  Aster,  apparently 
Aster  acdignua  (salici/oUtis),  which  he  found  growing  in 
quantity  on  an  island  in  the  Tay,  near  Dalguise,  far  from 
any  gardens,  and  apparently  naturalised.  He  remarked 
that  several  species  of  Aster  were  spread  over  Britain,  and 
he  exhibited  specimens  of  two  species  which  had  been  col- 
lected near  Coldstream  and  on  the  banks  of  the  Thames. 

Dr  Balfour  read  a  letter  from  Dr  Murchison,  of  London, 
in  reference  to  the  Falconer  Memorial  and  the  Falconer 
Natural  History  Fellowship,  in  which  he  stated  that  the 
sum  now  amounted  to  upwards  of  L.1800.  In  order  to 
endow  a  proper  fellowship  in  the  University  of  Edinburgh, 
the  sum  of  L.2600  or  L.3000  will  be  required.  He  requested 
Scotch  naturalists  to  aid  in  the  cause. 

A  correspondent  of  the  Society  mentioned,  that  at  Bon- 
church,  near  Ventnor,  Isle  of  Wight,  he  noticed  a  Fuchsia 
nearly  22  feet  high,  and  having  a  trunk  7  inches  in  dia- 
meter. 

Mr  M'Nab  laid  before  the  Society  specimens  of  Raphanus 
caudatWj  grown  in  the  open  air,  and  stated  that  he  had 
exhibited  a  growing  specimen  at  the  last  meeting  in  July, 
but  as  time  did  not  then  allow  of  any  remarks  being  made, 
he  now  communicated  the  following  notes : — ^The  seeds  of 
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the  plant  were  received  from  Mr  William  Bell,  superin- 
tendent of  the  Botanic  Garden,  Saharanpore,  in  April  1865, 
under  the  name  of  **  Eadish,  3  feet  long."  The  seeds  were 
dibbled  into  a  piece  of  ground  prepared  for  the  purpose, 
and  a  two-light  frame  placed  over  them.  They  very  soon 
commenced  to  grow,  so  that  the  gletzed  frame  had  to  be 
removed.  Seven  weeks  after  being  sown,  they  flowered 
profusely,  and  numerous  seed-vessels  of  a  purplish  green 
colour  were  produced.  These  went  on  elongating  till  many 
of  them  had  reached  the  length  of  2  feet  9  inches,  each 
plant  bearing  from  eighteen  to  twenty  long  tapering  snake- 
shaped  seed-vessels.  In  the  young  state  the  siliquas  or 
seed-pods  may  be  used  like  the  ordinary  cultivated  groxmd 
radish,  as  they  possess  a  peculiar  pungent  taste.  They  will 
also  be  found  very  useful  for  making  up  mixed  pickles,  &c. 
About  eight  years  ago  seeds  were  received  from  Madras 
under  the  name  of  ''  Eat-tail  Eadish,  Baphanua  caudatus^' 
with  seed-pods  8  inches  long.  This  variety  produces  seeds 
freely,  and  is  annually  grown  in  the  garden.  It  possesses 
the  same  pungent  taste  as  the  long-fruited  plant.  The  large 
radish  is  very  hardy,  as  both  flowers  and  fruit  were  found 
on  it  in  the  open  air  as  late  as  9th  November  1866.  Inde- 
pendent of  the  various  culinary  purposes  to  which  this 
radish  may  be  turned,  it  is  of  itself  a  remarkable  vegetable 
curiosity.  If  the  seeds  are  sown  singly,  and  each  plant  tied 
upright,  the  fruit  will,  when  matured,  be  found  hanging  all 
round — sometimes  perfectly  straight,  at  other  times  assum- 
ing contorted  forms.  This  peculiar  contortion  is  most  per- 
Qcptible  at  the  period  when  the  seeds  in  the  upper  portion 
of  the  siliqua  are  swelling.  At  no  stage  of  their  growth 
does  either  of  the  varieties  show  the  slightest  tendency  to 
produce  the  radish  under  ground.  It  will  be  curious  to 
observe  the  nature  of  the  oflFspring  when  the  plant  is  fer- 
tilised with  the  ordinary  garden  radish — ^in  all  likelihood 
the  hybrids  will  produce  edible  radishes,  both  above  and 
under  ground. 

Mr  Bryson  exhibited  two  species  of  gourds  which  had 
grown  in  his  garden  at  Hawkhill,  along  with  vegetable 
marrow.  One  of  them  seemed  to  be  Ctwurbita  aurantium, 
and  the  other  was  a  pale  yellow  pyriform  fruit,  very  bitter, 
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which  had  been  served  at  table  by  mistake  for  vegetable 
marrow. 

Dr  Balfour  exhibited  drawings  of  fruits,  seeds,  and  im- 
plements, taken  from  the  ancient  Lake  Dwellings  in  Swit- 
zerland. 

An  old  herbarium  was  exhibited,  which  had  been  pre- 
sented to  the  College  of  Edinburgh,  on  29th  January  1702, 
by  Mr  Robert  Eliot,  surgeon-apothecary,  and  Fellow  of  the 
Royal  College  of  Surgeons. 


l^th  December  1865. — Professor  Balfour,  in  the 
Chair. 

The  following  Gentlemen  were  elected  Office-bearers 
for  1865-66  :— 

Prmdent, 
RoBBBT  K.  Gbbtille,  LL.D. 

Vice-PruidenU. 

Professor  Allman.  |         Professor  Maclaoan. 

HuMPHEET  Graham,  W.S.       I         I.  Akdbbson-Hemrt,  S.S.C. 


Council. 

William  Seller,  M.D. 
Jambs  M'Nab. 
Charles  Jknner. 
Andrew  Inolis.  M.D. 
F.  B.  W.  White,  M.D. 


William  Oorrie. 
Professor  Archer 
Wm.  Ruthbuford,  M.D. 
Alex   Buchan,  M.A. 
O.  M.  Lowe. 


Honorary  Secretary Professor  Balfour. 

Honorary  Curator The  Professor  of  Botany. 

Foreign  8ecreta/ry Alexander  Dickson,  M.D. 

Auditor William  Brand,  W.S. 

Trecuurer Patrick  Neill  Fraser. 

Artist Neil  Stewart. 

Vice-S^etary)    John  Sadler. 

and  Curator  j 
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The  following  (Jentlemen  were  duly  elected  Members  of 
the  Society: — 

Reaideni  Felloum. 
John  Kibk  Duncanson. 
Gilbert  G.  A.  Stewabt. 
John  Baddelet. 
David  W.  Robebts. 

Non-RmderU  Fellow, 
John  Fbabbb,  M.D.,  Wolverhampton. 

Foreign  Member, 
Dr  WiLLiAic  Ntlandeb,  Paris. 

The  following  Donation  to  the  Library  was  laid  on  the 
table : — 

Jahrbiicher  fur  Volks  und  Landwirthschaft  for  1861-64,  Dres- 
den.— From  the  Koyal  Economical  Society  of  Saxony. 

Mudd's  specimens  of  British  Cladonise  were  announced  as 
having  been  added  to  the  University  Herbarium. 

Dr  Grevillb,  President,  in  the  Chair, 

The  following  Communications  were  read : — 

I.  Observations  on  the  Oenus  Moringa.    By  N.  A.  Dalzell, 
M.A.,  Bombay.    Communicated  by  Professor  Balfour. 

It  is  surprising  that  no  botanist  who  has  discussed  the 
afiBnities  of  the  curious  genus  Moringa  has  noticed  the  very 
remarkable  resemblance  of  its  ripe  capsule  to  the  fruit  of  the 
Bignoniacese.  In  both  there  is  a  long,  slender,  pendulous 
capsule,  with  winged  seeds,  seated  in  cavities  of  a  corky  or 
spongy  placenta.  The  seeds  of  both  are  exalbuminous  and 
parietal,  with  the  radicle  next  the  hilum.  Although  the 
seeds  of  Bignoniacess  are  generally  transverse,  yet  Moringa 
agrees  with  the  tribe  Incarvilless  in  having  the  seed  pendu- 
lous, while  in  the  amygdaloidal  character  of  the  cotyledons, 
Moringa  resembles  Oxycladus  (Miers)  and  Crescentia. 

In  habit,  foliage,  and  inflorescence  there  is  a  very  striking 
resemblance  between  Moringa  and  Bignoniacese,  so  mucl 
80,  that  one  species  of  Bignonia  has  been  named  by  Decan 
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dolle,  moringcefolia.  If  the  leaves  of  Moringa,  MiUingtonia 
hortensis  and  Bignonta  xylocarpa  are  placed  together,  this 
resemblance  is  particularly  striking,  and  a  peculiarity  is 
observable  common  to  all  three,  viz.,  that  the  lowest  pair  of 
pinnae,  or  ultimate  pinnulae,  as  the  case  may  be,  are  nearly 
always  trifoliolate,  the  odd  one  being  larger  than  the  pair 
of  leaflets.  The  leaves  of  the  plumule,  as  developed  in 
germination,  are  triternate  in  Moringa. 

Although  the  leaves  in  Bignoniacesd  are  generally  oppo- 
site, yet  Moringa  agrees  with  Spathodea,  and  some  others  in 
having  them  alternate.  The  testa  of  the  seed  in  Bigno- 
niaceaB  is  generally  reticulated,  and  in  this  peculiar  feature 
Moringa  agrees  with  that  family.  The  reticulation  does  not 
extend  to  the  wings. 

Description  of  the  Flower  of  Moringa, 

Calyx. — With  imbricated  sDstivation,  the  entire  portion 
cupnshaped  oblique,  the  anterior  being  only  half  the  depth  of 
the  posterior  side.  The  odd  sepal  is  posterior,  and  the  five 
divisions  reflexed,  and  coloured  as  in  Eccremocarpus,  Fride- 
ricia,  Solenophora,  &q. 

Corolla. — Moringa  is  said  to  be  polypetalous ;  but  T  must 
regard  it  as  gamopetalous,  the  entire  portion  being  soldered 
to  the  tube  of  the  calyx,  and  thus  making  an  approach  to 
Platycarpum,  in  which  there  is  scarcely  any  tubular  portion 
above  the  calyx.  Wight  and  Amott  make  mention  of  a 
fleshy  torus,  and  Bentham  and  Hooker  describe  this  as  a 
fleshy  disk  with  a  free  margin,  and  lining  the  tube  of  the 
calyx.  There  appears  to  me  to  be  no  such  disk  with  a  free 
margin,  and  my  subsequent  remarks  will  show  that  there 
could  not  be  such  a  disk.  In  fact,  the  so-called  disk  is 
nothing  but  the  consolidated  bases  of  ten  filaments,  the 
vessels  of  which  can  be  traced  under  the  microscope  up- 
wards continuously  through  the  filaments. 

Stamens. — These  are  described  as  ten  in  number,  five 
being  imperfect  and  alternate  with  five  which  are  fertile. 
No  one  appears  to  have  noticed  that  four  of  these  fertile 
stamens  are  didynamous,  the  anthers  being  brought  toge- 
ther in  pairs,  and  their  filaments  having  that  peculiar  ar- 
cuate form  necessary  to  efi*ect  this  arrangement,  while  the 
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fifth  and  posterior  odd  stamen,  generally  rudimentary  in 
BignoniacesB,  is  here  fertile  and  longer  than  the  others,  as 
in  Eigelia  and  Calosanthes. 

Had  LinnsBUS  observed  this,  he  would  probably  have 
placed  Moringa  in  his  class  Didynamia.  In  Bignoniacese, 
the  four  or  five  fertile  stamens  are  in  their  normal  position, 
viz.,  opposite  the  segments  of  the  calyx,  and  five  glands 
(disk),  sometimes  assuming  the  shape  of  filaments,  surround 
the  ovary,  and  alternate  with  the  stamens. 

In  Moringa,  on  the  other  hand,  there  appears  to  me  to  be 
a  transposition  of  development,  so  to  speak ;  for  while  in 
Bignoniaceae  it  is  the  outer  series  that  are  perfect,  the  inner 
series  being  glands,  in  Moringa  it  is  the  inner  series  that 
become  perfect  stamens,  while  the  outer  series,  opposite  the 
calyx  segments,  remain  as  glandular  bodies,  being  destitute 
of  the  essentials  of  stamina. 

These  remarks  on  the  stamens  seem  to  derive  peculiar 
confirmation  from  a  remark  of  Griffith's  (Posthumous 
Papers,  vol.  ii.  page  228),  where  he  says,  "  Bignonia  with 
fifteen  stamens  may  be  expected,  and  what  is  singular,  if 
such  is  found,  the  additional  stamina,  opposite  the  existing 
five  (3rd  series)  will  be  more  developed,  in  compensation, 
perhaps,  for  the  great  development  of  the  corolla."  In  Mo- 
ringa it  is  the  second  series  that  are  more  developed. 

As  regards  the  one-celled  anthers  in  Moringa,  we  find 
them  so  in  Jacaranda,  Colea,  and  still  more  generally  in  the 
allied  Cyrtandracese  ;  in  fact,  the  anthers  of  Isanthera  and 
Didymocarpus  are  identical  with  those  of  Moringa. 

The  tricarpellary,  instead  of  dicarpellary,  fruit  in  Moringa, 
presents  no  greater  difficulty  than  in  the  case  of  the  dicar- 
pellary fruit  of  Affonsea  in  the  Leguminosae,  nor  can  it  be 
thought  strange,  that  flowers  formed  upon  a  quinary  type 
should  have  any  number  of  carpels  below  six ;  and  although 
among  CoroUifioral  orders,  a  tricarpellary  ovary  is  not 
common,  yet  it  does  occur  in  Solanacess,  Polemoniacess, 
Ac,  and  I  have  observed  the  same  frequently  in  the  genus 
Gesueria.  AceracesB  have  a  two-celled  fruit,  and  they  are 
closely  related  to  Sapindaceae  with  a  three-celled  fruit.  For 
the  reasons  above  stated,  I  conclude  that  Moringa  really 
belongs  to  the  Bignonial  alliance,  holding  an  intermediate 
place  between  Bignoniaceae  proper,  and  CrescentiaceaB. 
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• 

If  the  Btructure  of  the  seed,  the  seed-vessel,  and  the 
foliage,  are  of  greater  value  in  determining  affinities  than 
other  parts  of  structure,  then  we  find  that  in  these 
points,  united  to  habit,  there  is  a  wonderful  agreement  of 
Moringa  to  the  families  named,  and  that  the  apparent  dis- 
crepancies are  capable  of  explanation  under  this  view,  and 
are  confined  to  points  of  least  importance.  Among  these 
last,  the  perfect  union  of  the  corolla  with  the  calyx  tube  in 
Moringa  may  be  quoted  as  an  example.  We  find  free  and 
adnate  corollas  in  one  and  the  same  family;  as,  for  example, 
Erblichia  and  Tumera  in  the  order  Tumeraceae. 

Considering  how  little  is  known  of  the  Anoma  cochtnchi- 
nenats,  with  its  bivalved  fruit,  it  is  possible  that  Loureiro 
may  have  been  right  in  placing  it  along  with  his  A.  Mo- 
Twnga ;  it  may,  for  all  we  know,  be  the  typical  species  of  the 
genus  Moringa. 

As  Parmentiera  edulia  in  the  new  world  yields  a  fruit 
which  is  cooked  and  eaten  as  a  vegetable,  so  in  the  old 
world  the  fruit  o{  Bigno7iia  xyhcarpa  and  Moringa  is  used 
in  the  same  way. 

The  former,  as  well  as  Heterophrcyma  chelonioidea  and 
Crescentia  Cvjete  Jiave  oily  seeds,  and  possibly  this  may  be  a 
characteristic  of  the  whole  Order. 

Since  writing  the  above,  another  unexpected  agreement 
between  Moringa  and  Bignoniacess  has  been  observed.  On 
examining  the  under  surface  of  the  leaflets  of  Moringa, 
they  will  be  found  minutely  lepidote,  agreeing  in  this  par- 
ticular  with  all  the  Bignoniaceae  which  I  have  had  an 
opportunity  of  examining.  The  scales  are  more  or  less 
distinct  in  all,  but  conspicuously  so  in  Spathodea  falcata^ 
Heterophragma  Boxhurghii,  Bignonia  xyhcarpa,  and  Cres- 
centia Ctfjete. 


II.  On  Anplenium  PetrarcJue,  DC,  as  an  Irish  Plant, 
By  F.  Naylor,  Esq. 

Mr  Naylor  exhibited  a  specimen  of  the  frond  of  Asple- 
nium  PetrarchcBy  which  he  had  received  through  the  kind- 
ness of  Lord  Clermont,  whose  Lady  had  collected  it  near 
Flurry  Bridge  in  Ireland.     Only  one  plant  was  observed, 
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and  since  its  discovery  tbe  station  hsts  been  robbed  by  some 
fern  collector.  It  is  to  be  hoped  that  it  will  be  found  in 
some  other  Irish  station.  Specimens  of  the  plant  from  the 
University  Herbarium  were  also  exhibited,  collected  at 
Vaucluse,  Montpellier,  Sierra  de  Gador  and  Sierra  Vernisa 
in  Spain.  From  the  single  frond  of  the  Irish  specimen 
which  was  shown,  it  was  not  easy  to  come  to  a  definite  con- 
clusion as  to  the  species.  Mr  Newman,  however,  has  deter- 
mined the  Irish  plant  to  be  the  true  Asplenium  PetrarchcBy 
and  has  noticed  it  in  the  popular  fourth  edition  of  his 
"  British  Ferns." 


III.  Notice  of  the  effects  of  the  Cyclone  of  5th  October 
1864  on  the  Botanic  Garden^  Calcutta.  By  Dr  Thomas 
Anderson. 

The  history  and  general  character  of  the  Cyclone  as  it 
occurred  at  Calcutta  have  been  repeatedly  narrated,  and  are 
so  well  known  to  every  one,  that  no  description  is  required 
here.  As  experienced  in  the  Botanical  Garden,  the  cyclone 
differed  in  being  somewhat  more  violent  than  in  Cal- 
cutta, and  the  influence  of  the  storm-wave  extended  more 
inland.  The  greater  fury  of  the  storm  in  the  Botanical 
Garden  is  accounted  for  by  the  garden  being  nearer  the 
centre  of  the  cyclone  than  Calcutta,  but  principally  by  the 
open  surface  of  the  river,  across  which  the  gale  at  its  height 
blew  diagonally,  and  thus  struck  the  garden  with  a  force 
unbroken,  for  the  space  of  a  mile,  by  any  obstacle  whatever. 
Few  trees  fell  before  11  o'clock  a.m.  on  the  5th  October, 
and  almost  none  after  4.30  p.m.  At  4  o'clock,  the  great 
specimen  of  Adansonia  digitata^  the  Baobab  tree  of  Africa, 
was  uprooted,  and  fell  with  a  crash  that  caused  vibrations 
in  the  earth  which  were  felt  at  a  distance  of  some  hundred 
yards.  This  tree,  which  had  withstood  the  greatest  force 
of  the  gale,  seems  to  have  at  last  given  way  from  its  roots 
having  become  loosened  in  the  soil  by  the  storm-wave, 
whose  waters  rose  to  a  height  of  4  feet  on  the  trunk  of  the 
tree.  Three  gigantic  specimens  of  Casuarina  equisetifblia^ 
the  oldest  of  the  species  in  the  garden,  and  none  of  them 
less  than  150  feet  in  height,  fell  comparatively  early  in  the 
storm.     One  of  them  was  seen  in  the  act  of  falling  about 
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11  A.M.  Many  trees,  butespeciaUy  Camartna  equiseti/olia, 
and  young  specimens  of  Teak,  were  not  uprooted,  but  their 
stems  were  broken  across  15  or  20  feet  above  tlie  ground, 
while  every  branch  was  wrenched  oflF.  They  are  now  nothing 
but  bare  poles  without  a  leaf.  The  devastating  wave  over- 
threw almost  every  shrub  and  small  tree  that  had  with- 
stood the  fury  of  the  wind,  loosened  and  swept  away  the 
soil  about  the  roots  of  large  trees,  and  thus  caused  many  of 
them  to  fall  even  after  the  great  force  of  the  storm 
was  exhausted.  The  garden  was  covered  with  straw 
brought  up  by  the  tide  and  storm-wave  from  the 
villages  below.  Many  hundred  cartloads  of  straw  were 
collected  and  burned  some  weeks  after  the  cyclone.  Tim- 
ber and  rubbish  of  all  kinds  were  scattered  everywhere,  and 
even  a  portion  of  the  helm  of  a  ship  was  carried  a  quarter 
of  a  mile  into  the  garden,  and  was  found  at  the  base  of  a 
large  tree  of  Omelina  arborea,  opposite  the  dwelling-house 
of  the  gardener  of  the  Agri-Horticultural  Society.  Near 
this  a  log  of  mahogany,  4  feet  in  diameter  and  15  feet  long, 
was  overturned  by  the  storm-wave  ;  and  near  the  centre  of 
the  garden  another  log,  2  feet  thick  and  20  feet  long,  was 
carried  some  distance  by  the  receding  wave.  Many  of  the 
most  picturesque  parts  of  the  garden  resulting  from  the 
grouping  of  trees,  or  from  well-developed  single  specimens, 
no  longer  exist.  In  the  teak  avenue,  along  the  road  from 
Kyd's  monument  to  the  large  bridge  over  the  Khal,  only 
two  mutilated  specimens  remain.  The  trees  in  this  avenue 
were  sixty -nine  years  old.  Out  of  sixty-seven  mahogany 
trees  thirty-one  have  been  blown  down,  two  of  which  were 
sent  to  this  garden  by  the  Court  of  Directors  of  the  East 
India  Company  in  1796.  These  two  trees  had  attained  a 
circumference  of  13  feet  6  inches,  and  had  produced  seed 
for  the  last  two  years.  The  mahogany  grove,  consisting  of 
trees  forty-five  years  old,  is  destroyed.  The  Casuarina 
avenue,  planted  by  Dr  Wallich,  has  suffered  severely. 
Only  four  trees  in  it  are  standing,  and  these  are  much  in- 
jured. Three  of  the  originally  introduced  specimens  of  this 
species,  and  which  were  the  parents  of  nearly  all  the  Casua- 
rinas  near  Calcutta,  were  blown  down.  The  magnificent 
specimen  of  Ada/nsonia  digital,  whose  diameter  is  12  feet, 
fell  towards  the  end  of  the  storm  after  the  storm-wave  had 
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passed  over  the  garden.  All  the  trees  of  Jmherstta  nobilts 
have  been  partially  uprooted ;  they  are  supported  merely 
by  their  branches,  and  all  of  them  must  be  removed  after 
young  plants  have  been  obtained  from  them  by  layering. 
The  great  Banyan  received  considerable  damage,  but  fortu- 
nately on  the  north  side,  where  the  loss  of  the  branches 
does  not  in  the  least  spoil  the  contour  of  the  tree.  The 
Pinetum,  containing  many  fine  specimens  of  Araucaria, 
suffered  much  from  the  storm.  Of  about  twenty-five  speci- 
mens of  Araucaria  not  one  has  been  left  with  the  main 
stem  entire  ;  in  most  of  the  trees  nearly  a  third  of  the  stem 
and  branches  remain.  Among  Coniferse,  the  destruction 
of  all  the  trees  of  Pinus  longi/olia  deserves  notice  ;  also  of 
a  very  large  specimen  of  Dammara  orientcMs,  introduced 
from  Amboyna  in  1798.  Amidst  all  this  destruction,!  am 
glad  to  be  able  to  report  that  Cycadeae  and  palms,  and  in- 
deed Endogen©  generally,  have  escaped  with  little  injury. 
Only  two  species  of  palms  have  sufl!ered  severely — one  is 
Areca  Catechu^  the  common  betel-nut  palm,  of  which  hardly 
a  specimen  now  remains  in  the  garden,  and  Arenga  saccha- 
rtfera,  most  of  the  trees  of  which  have  been  blown  out  of 
the  perpendicular,  although  few  of  them  have  been  up- 
rooted. The  great  destruction  of  exogens  by  the  cyclone, 
while  endogenous  species  escaped,  produced  a  peculiar  effect 
on  the  scenery  about  Calcutta.  The  country,  as  seen  from 
the  roof  of  my  dwelling-house,  a  height  of  80  feet,  appears 
to  be  covered  with  three  species  of  palms.  Cocoa  nuci/era. 
Phoenix  sylvestris^  Borasms  Jlahelliformia,  and  bamboos. 
The  destruction  of  the  foliage  of  the  trees  and  shrubs  at 
an  unnatural  period,  and  indeed  at  the  time  when  the  trees 
had  cejised  to  grow,  and  were  maturing  the  woody  growth 
of  the  rainy  season,  has  had  a  strange  influence  on  some 
species.  The  most  general  effect  has  been  the  absence  of 
flowers  in  spring,  and  departures  from  the  usual  course  of 
shedding  of  leaves. 

Some  trees  have  been  killed  by  the  mere  force  of  the 
wind,  or  by  the  violent  strain  they  have  sustained.  The 
pressure  during  the  height  of  the  storm  is  said  to  have 
been  120  lbs.  on  the  square  foot.  Some  species,  especially 
of  DipterocarpesB,  Guttiferse,  the  genera  Dalbergia,  Ptero- 
carpus,  Acacia,  Araucaria  and  Dammara  have  their  stems 
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covered  with  exudations  of  resin,  or  gum,  which  have 
oozed  through  the  bark  on  the  upward  flow  of  the  sap  in 
March.  There  are  very  few  species  of  trees  in  the  garden 
of  which  specimens  have  not  been  thrown  down  ;  the  only 
species  that  seem  to  have  entirely  escaped,  and  of  which 
the  specimens,  with  few  exceptions,  are  unique,  are — 


Dipterocarpns  alatus 

Cratseva  Roxburgh ii 

Flacourtia  oataphracta 

Hjdnocarpns  inebrians 

Gjnocardia  odorata 

Eriodendron  orientale 

Sterculia  ornata 
comosa 
angusti  folia 

Visenia  velutina 

Hopea  faginea 

Acer  oblongum 

Ailanthus  excelsa 

Erytbrina  indica 

Pterocarpus  indicus 

dalbergioides 

Poinciana  regia 

Cassia  nodosa 

Pithecolobium  bigeminum 


Terminalia  angustifolia 
citrina 
Berryi 

travancorensis 
tonientosa 
paniculata 
Nauclea  parviflora 
oordifolia 
Mimusops  hexandra 

indica 
Diospyros  Sapota 

embryopteris 
Spathodea  Rheedii 

adenopbylla 
Vitex  saligna 
Campbora  officinarum 
Beilschmiedia  Roxburgh iana 
Cryptocarya  floribunda 


The  greater  number  of  species  of  Ficus  have  also  escaped. 
The  powerful  aerial  roots  of  many  of  this  species  enable 
these  trees  to  resist  the  most  violent  storms.  It  is  apparent, 
from  this  imperfect  inquiry,  that  at  least  one-half  of  the 
trees  have  been  blown  down,  while  nearly  all  that  are  stand- 
ing are  very  much  shattered. 

In  the  following  extensive  list  of  trees  uprooted  by  the 
Cyclone  no  account  is  taken  of  innumerable  small  trees 
and  shrubs,  nor  of  injuries  to  trees  that  may  have  been  left 
standing ;  all  such  have  been  excluded  from  the  list,  which 
thus  contains  only  species  that  have  been  thrown  down 
and  destroyed.  The  list  contains  1010  specimens  distri- 
buted among  364  species,  which  is  nearly  the  entire  number 
of  arborescent  species  in  the  garden. 

Trees  uprooted  in  the  Royal  Botanical  Oardtn,  Calcutta,  in  the 
Cyclone  of  5th  October  1864. 


Dilleniaceoe. 
1  Dillenia  retusa.     Grafted  on 
Dillenia  scabrolla. 

TRANS.  BOT.  SOC,  VOL.  VIH. 


1  Dillenia  scabrella 
1  pentagyna 

1  speciosa 


3  B 
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MagnoliacMB, 
1  Magnolia  sphenocarpa.  Planted 

by  Dr  Roxburgh. 
1  Michelia  champaca 
AnonacecB. 
1  Alphonseaventricosa.     Unique. 

Introduced  in  1797- 
1  Saccopetalum  longiflorum 
1  Guatteria  fasciculata 
CanellacecR. 

1  Ganellaalba 

BionnecB. 

4  Cochlospermum  orinocense 

2  Bixa  orellana 

1  Flacourtia  ferox 

inennis.      The  only 

original   specimen 

of  Dr  Roxburgh's 

planting  left. 

1  rotundifolia.    Unique. 

TamariscinecB, 
1   Tamarix  indica 

Hypericiruas. 

3  Ancistrolobus  carneus 

ChittifercB. 

5  Calophyllum  Inophyllum 
1  Mammea  siamensis 

3  Xanthochymus  pictorius 

1  dulcis 

3  Garcinia  Roxburghii.  No  unin- 
jured specimen  left. 

1  purpurea 

3  Cowa 

1  cornea.       One    unin- 

jured specimen  left. 

Dlpterocarpece. 

1  Dipterocorpus  laevis.     Unique. 

Introduced  before  1794. 

2  Shorea  robusta.     One  specimen 

remaining. 
1  Hopea  odorata 

Malv(ice<B. 
1  Kydia  calycina 
1  Hibiscus  tortuosus 

3  macrophyUus 
1                   tricuspis 

1  Thespesia  populnea 

2  Adansonia  digitata.    Two  small 

specimens  left. 


2  Bombax  malabaricum 

1  Ochroma     Lagopns.      Unique. 
Species  lost. 

8terculiace(je. 

3  Sterculia  villosa 
1  colorata 
1  alata 

1  nrens 

2  foetida.        All  large 

specimens  lost. 
1  par vi  flora 

1  guttata 

2  pallens 

4  corapanulata 
4  populifolia 

1  Heritiera  macrophylla 

1  littoralis 

4  ELleinhovia  hospita 

3  Pterospermum  lancifolium 

2  aceroides 

1  aoerifolium 

1  suberifolium 

6  Eriolaena  spectabilis 
1  CandoUei 

1  Guazuma  tomentosa 

Tiliacece. 

2  Grewia  asiatica 

1  Elseocarpus  longifolius 
d  Berrya  Ammonilla 

LinecB. 
I  Erythroxylon  monogynum 

RutacecB. 
1  Xanthoxylon  Budrunga 

1  Glausena  sumatrana 

2  Feronia  Elepbantum 
1  -^gle  Marmelos 

Simarubaeecs, 
1  Balanites  aegyptiaca.     Unique. 
A  few  seedlings  raised  last 
year  remaining. 
BurseracecB, 

5  Bocwellia  thurifera 

7  Garuga  pinnata 

1  Balsamodendron  Roxburghii 

1  Idea  indica 

1  bengalensis 

1  Ganarium  geniculatum 

1  Filicium  decipiens 

MeliacecB. 

2  Melia  composita 
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1  Melia  sp. 
1  Azadirachta  indica 
4  Epicharis  exarill^ta 
1  Sandoricum  indicum 
1  Mallea  Kothii 
3  Aglaia  undulata 

3  spectabilis 

1  midnaporensis 

1  Milnea  ednlis 

4  Amoora  Rohitulca 
1  Walsora  robusta 

Piscidia. 

1  Hejiiea  trijuga 

32  Swietenia  Mahagoni  (old) 
12  (young). 

These  plants  were  12  years 
old. 
8  Swietenia  Chlorozylon 
3  Soymida  febrifnga 
8  Chickrassia  tabularis 

2  Cedrela  Toona.     All  the  large 

trees  lost. 

Olacinece. 
1  Olaz  scandens 

Cdastrineoi, 
1  Enonymus  grossus 
1  glaber 

1  Celastrus  fascioolaris 
1  Ela^endron  longifollum 
1  glaucum 

SapindacecR. 

1  Cupania  canescens 
1  sapida 

1  madagascariensis 

1  Scytalia  mangifolia 

1  Sobleiohera  trijuga 

3  Erioglossum  edule 

1  Sapindus  angustifolius 
3  emarginatus 

2  Saponaria 
]    Nepbelium  Litchi 

1  Longan 

2  Harpulia  cupanioides 

8abi(u;e<B. 
2  Meliosma  simplicifolia 

AmicardiacicB* 
1  Rbus  parviflora 
43  Mangifera  indica 
1  (Singapore) 


2  Bonea    oppositifolia.      A    few 

small  plants  left. 
1  Bucbanania  latifolia 

1  angustifolia 

8  Melanorrboea  usitatissima.   One 
plant  left. 

2  Scbinus  terebintbifolia 

1  Semicarpus  Anacardium 
1  cuneifolia 

3  Holigama  racemosa 
1  Spondias  «p. 

1  lutea 
MoringacecB, 

2  Moringa  pterygosperma 

Legumino8(B, 

1  Agati  grandiflora 

2  Erytbrina  oyalifolia 
1  stricta 

3  Butea  frondosa 

5  Pterocarpus  Marsupium 

3  Pongamia  glabra 

1  beterocarpa 

4  tetraptera 
35  Dalbergia  Sissoo 

4  zeylanica 
1  frondosa 

1  latifolia.     One  much 

injured  specimen 
remains. 
1  scandens 

1  sp.  (Madras) 

1  Colyillea  racemosa 

2  Poinciana  regia 

1  Lebidibia  coriaria 
11  JonesiaAsoca 

5  Tamarindus  indica 

4  Hymenaea  Courbaril 

5  Pbanera  Richardiana 
9  purpurea 

1  parviflora 

2  retusa 
Hardwickia  binata 

pinnata.     Unique. 
Parkia  biglandulosa 

Brunonis 
Prosopis  spicigera 
Cassia  emarginata 
Fistula 
grandis 
sumatrana 
2  Xylia  dolabriformis 
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5  Pithecolobium  dnloe 
4  Acacia  Serissa 

1  tomentosa 

6  Catechu 
1  Sundra 

1  Albizzia  stipolata 
1  elata 

1  paludosa 

1  Smithiana 

3  odoratissima 

2  diluta 
RosacecB. 

1  Photinia  bengalensis 

1  eugenifolia 

Cotnbretacecc. 

3  Terminalia  Chebula 

1  tomentosa 

2  Catappa 
1  Belerica 

3  Arjima 

1  procera 

2  sp.        Unique,   en- 

tirely lost. 
1  oblonga 

1  bialata 
TerminaliflB  have  hardly  suf- 
fered at  all.     Many  speci- 
mens of  all,  except  the  above- 
mentioned  species,  remain. 

2  Conocarpus  latifolius.     Only  a 

few  small  seedlings  remain. 
RhizophoracecB, 
9  Carallia  lucida 

Lythracece, 
1  Lagerstroemia  Regina 

1  Byrsonima  lucida 

2  Lafoensia    vandelliana.       Two 

small  specimens,  2  years  old, 
remain. 
1  Duabanga  sonneratioides 

AlcmgiacecB. 

1  Alangium  decapetalum 

MyrtOtCecB, 

2  Eucalyptus  resinifera 

3  Callistemon  salignum 

1  lanceolatum 

2  Metrosideros  vera 

2  Eugenia  geminiflora 

6  Jambolana 

10  •           myrtifiolia 

2  malaccaoensis 


1  Eugenia  pulchella 
1  Psidium  pomiferum 

1  Melaleuca  Cajuputi 

SamydacecB. 

2  Homalium  tomentosum. 
1  longifolium 

Araliaceas 

1  Tupidanthus  calyptratus 

Rubiaceas. 

2  Rondeletia  tinctoria. 

2  Hymenodictyon  thyrsiflorum 
5  Nauclea  Gadamba 

macrophylla 
lUndia  rubiginosa 
uliginosa 
decussata 
Gardenia  longispina 
latifolia 
turgida 
sp. 
Ixora  parviflora 
Canthium  floribundum 
Morinda  exserta 
bracteata 
Sapotaceas. 
Sapota  Aohras.    Several  speci- 
mens remain. 
Sideroxylon  attenuatum 

inerme 
Bassia  longifolia 
latifolia 
butyracea 
Imbricaria  coriacea 
Mimusope  Elengl 
Eaki 
Ebenacece, 
Diospyros  Ebenum 
montana 
heterophylla 
lancifolia 
sp. 
sp. 
sp. 

Jcuiminaceai, 
Olea  europsea.      One  much  in- 
jured old  tree  remains. 
Visiania  paniculata 

robusta 
Olea  myrtifolia 
grata 
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4  Olea  glandalifera.     Probably 

lost,  except  as  regards 
seedlings  in  pots. 

3  Linociera  dichotoma 

8  macrophylla 

11  Noronhia  emarginata 
1  Nyctanthes  Arbor-tristis 

Apocynacea. 
1  Plumeria  acuminata 
1  alba 

1  Wrightia  moUissima 

5  Alstonia  macrophylla.       One 

tree  left  standing. 

2  soholaris    No  large 

trees  exist. 

4  Holarrhena  antidysenterica 
1  Thevetia  neriifolia 

LoganidcecB, 
1  Strychnos  Potatorum 
1  spinosa 

BignoniacecR. 
1  Stereospermum  fimbriatum 
1  sp. 

1  sp.  (Pegu) 

4  chelonioides 

1  snaveolens 

3  Spathodea  amoena 

2  zylocarpa 

5  crispa 

1  serrtdata 

1  stjpulata 

2  campanulata 

3  Calosanthes  indica 

1  Millingtonia  bortensis 

4  Eigelia  pinnata 

4  Crescentia  alata 

3  Tecoma  undiUata.  Two  small 
plants  a  year  old  re- 
main. 

1  serratifolia 

Boraginecs. 
1  Cordia  Myza 

5  Sebestena 
1                laevis 

1  teotonifolia 

1  bantaraensis 

1  angustifolia 

3  grandis 

1  Ehretia  IsBvis 


VerhenacecB, 
3  Githarexylon  subserratum 
52  Tectona   grandis   (old).      The 
majority  of  these  are 
nearly  70  years  old. 
30  grandis  (young).  From 

15  to  25  years  old. 

3  temifolia.      One  speci- 

men left. 
2  Premna  spinosa 
2  Callicarpa  arborea 

4  Omelina  arborea 

1  asiatica.    One  injured 

specimen  left. 
1  Vitex  alata 
1  Leucozylon 

Nyctaginacece, 

1  Pisonia  inermis 

PolygonacecB, 

2  Triplaris  americana 

Proteaceoi. 

4  Grevillea  robusta.    All  the  old 

seed-bearing  trees  have  been 
destroyed. 

Aquilaricbcecs, 

3  Aquilaria  Agallochum 

SantalacecB. 

5  Santalum  album 

LauracecB, 

2  Cinnamomum  malabathrum 
1  Tetranthera  Roxburghii 

3  Tetradenia  foliosa 

Celtidew. 

1  XJlmus  integrifolia 

2  Celtis  tetrandra 
1  sinensis 

MoracecB, 
1  Artocarpus  Chaplasha 

4  integrifolia.       The 

species  is  lost  ex- 
cept a  small  seed- 
ling in  a  pot. 

3  Lakoocha 
3  inoisa 

3  Ficns  artocarpifolia.     No  large 

trees  left. 
1  indica 

1  conglomerata 
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1  Ficus  Roxburghu 

1  Pinos  khasyana.      Unique  spe- 

1           exoelM 

cies  lost. 

2            religioM 

1  Araucaria  Bidwillii 

1  BTosimom  Alicastnim 

1                    Cooku 

2  StrebluB  asper 

1                    Cunninghami 

Euphorbiacece. 

1  Aleorites  triloba 

2  Croton  Joufra 

1  oblongifolium 

2  Qeidion  javanicum 

4  ezcelsa.  The  largest 
trees  remain. 

2  Dammara  orientalis.  One  spe- 
cimen introduced  in  1797. 
No  trees  of  this  species  exist 
here  now. 

1  Podocarpus  Maki 

1                       neriifolia 

2  Trewia  nudiflora 
1  Rottlera  tinctoria 

1                  tetracoooa 
1  Stillingia  sebifera 
1  Omalantbns  sp. 

Cycadacea, 

1  Cjcas  circinalis.  C.  tphoerica 
Roxb. 

5  Rumphii«  Many  speci- 
mens remain. 

1  Pierardia  dulcis 

2  Hemicyclia  sepiaria 
1  Briedelia  amoena 

1                   lancifolia 

Mtuaeecd. 

3  Amanoa  attenuata 

1  Ravenala  madagascariensis 

1                 Berryana 

PalmcLcecR. 

7  Phyllanthus  tremulus 

2  Oreodoxa  oleraoea.     The  ori- 

1 Emblica  officinalis 

ginal    trees    introduced   by 

1  Biflchofia  javanica 

Lord  Auckland  remain. 

1  Glochidium  lancifolium 

39  Areca  Catechu 

1  Putranjiva  Hoxburghii 

4  Arenga  saocharifera 

1  Cluytia  coUina 

3  Caryota  urens 

1                oblongifolia 

4                 obtusa 

1  Antidesma  Bunius 

4                 sp. 

Ca9uarvnace<x. 

1  Borassus  flabelliformis 

19  Casuarina  equisetifolia.  All  tbe 

1  Gorypha  umbracnlifera 

oldest  trees  have  been  lost. 

1  Livistona  sinensis 

8  Gasuarina  equisetifolia  (jonng) 

1  Chamssrops  Martiana 

Con%fer<B, 

1  Phoenix  syWestris 

2  Juniperus  virginiana 

8  Cocos  nucifera 

2  Cupressus  torulosa 

Pa/ndcMacea. 

3                   sempervirens 

1  Pandanus  odoratissimus 

5  Pinos  longifolia.     All  the  trees 

Graminecs, 

have  been  lost.   There 

4  Bambusa  gigantea.    One  speci- 

are a  few  plants  under 

men  left. 

five  feet  left. 

1                   arundinaoea 

Dr  Wallich  drew  up  a  very  full  report  on  the  effects  of 
the  gale  of  3d  June  1842.  It  appears  from  his  report  that 
that  storm  did  great  damage  to  the  garden.  Dr  Wallich 
states  that  362  trees  were  blown  down.  I  observe  that  in 
this  number  he  includes  shrubs  sometimes  not  more  than  five 
feet  high ;  and  he  points  out  that  of  the  362  trees  blown 
down  106  were  teak  trees,  many  of  which  were  of  large  size. 
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This  gale  of  1842  happened  before  Mr  Griffith  had  de- 
nuded the  garden  of  most  of  its  fine  timber  trees.  The 
garden  was  then  thickly  covered  with  trees ;  and  accord- 
ingly the  number  lost  in  that  gale  bore  a  very  small  pro- 
portion to  the  vast  number  left  standing.  In  May  1843, 
eleven  months  after  the  gale,  Mr  Griffith,  in  his  report  to 
Government,  says — "  At  present  the  garden  is  literally 
choked  with  trees."  Had  more  trees  existed  in  the  garden 
when  the  Cyclone  of  last  October  occurred,  it  is  most  likely 
that  less  damage  would  have  been  sustained,  as  the  trees 
would  have  sheltered  each  other.  In  a  garden  liable  to  be 
devastated  at  any  time  by  furious  storms,  every  arborescent 
species  should  be  represented  by  at  least  five  specimens. 
Unique  specimens  of  many  species  must  always  exist,  but 
still  the  endeavours  of  the  Director  should  be  to  procure,  if 
possible,  five  specimens  of  each  species. 


IV.  Notice  of  Plants  collected  in  Iceland.     By  M.  Ed. 
Jabdin,  Cherbourg. 

I  have  much  pleasure  in  offering  to  the  Botanical  Society 
of  Edinburgh  some  specimens  of  plants  which  I  collected 
during  my  visit  to  Iceland,  Faroes,  and  Norway.  Perhaps 
there  are  some  new  species,  but  I  have  neither  time  nor 
books,  nor  experience  sufficient  to  make  a  complete  study 
of  them.  I  shall,  however,  notice  some  plants  which  de- 
serve attention,  on  account  of  their  station  and  locality. 

A  species  of  Equisetum  was  gathered  by  me  in  hot-springs 
near  Keykjavik ;  and  in  the  place  where  it  grows,  the  water 
was  disagreeably  warm  to  the  hand.  A  species  of  Chara, 
and  a  Potamogeton  were  also  gathered  in  those  hot  waters. 
In  the  waters  of  the  hot-springs  of  the  Geysers,  in  the  in- 
terior of  Iceland,  a  Juncus  grows  very  near  to  the  boiling 
cauldron.  This  is  nearly  always  covered  by  the  water, 
when  it  spreads  outward  from  the  opening;  there  is  also  a 
kind  of  Conferva  from  the  dry  bed  of  a  rivulet  which  is 
filled  after  the  eruption.  Some  mosses  and  lichens  have 
been  gathered  on  the  summits  of  the  mountains,  and  a  fern, 
Cystopteris  fragilis  in  the  Almannegiaa,  which  is  a  rock 
where,  in  the  older  times,  the  Althing  was  convocated 
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every  year.  On  the  way  from  this  side  to  the  Geysers, 
the  same  fern  is  found  in  a  cavern,  or  rather  a  hole  in  the 
mountain,  called  Eeidarbarmer.  Between  this  place  to  the 
hot-springs,  we  met  with  Betula  nana,  and  another  species 
of  this  genus,  also  an  orchis,  and  two  willows,  and  some 
other  plants.  This  is,  I  dare  say,  the  paradise  of  this  part 
of  Iceland,  though  the  birches  do  not  grow  to  a  greater 
size  than  eight  or  t^n  feet  at  most. 

As  for  the  plants  from  Norway,  I  collected  them  in  the 
environs  of  Bergen  and  Stavanger.  It  was  too  late  (Sep- 
tember) to  find  Phanerogams  in  flower,  and  for  this  reason 
I  only  gathered  a  few,  but  there  are  a  greater  number  of 
Cryptogams.  As  we  remained  only  for  two  or  three 
hours  on  the  Faroe  Islands,  I  only  gathered  a  few  species 
which  fell  in  my  way.  I  hope  that  those  specimens  of  the 
vegetation  of  northern  countries  will  be  agreeable  to  the 
Botanical  Society  of  Edinburgh. 


V.  Letter  from  Mr  William  Milne,  dated  Cameroon, 
Africa,  27th  June  J865.  Communicated  by  Mr  John 
Sadler. 

Mr  Milne  alludes  to  the  improvement  which  has  taken 
place  in  Fernando  Po  and  its  vicinity,  by  the  clearing  of 
the  ground  and  the  planting  of  chocolate  trees  and  cotton. 
By  the  end  of  this  year  one  firm  will  have  upwards  of 
100,000  cocoa  trees  above  ground,  and  these  plants  will  pro- 
duce in  1867  about  500,0001bs.  of  cocoa.  During  the  early 
stage  of  the  plantation,  cotton  is  planted  among  the  cho- 
colate trees.  Coffee  has  also  been  extensively  planted,  and 
thrives  well.  Mr  Milne  alludes  to  the  bark  of  a  tree  called 
Saricu.  He  says  it  is  more  rapidly  fatal  in  its  effects  than 
the  Calabar  bean,  and  it  is  used  as  an  ordeal  poison  by  the 
natives.  He  alludes  to  the  introduction  of  the  mango, 
breadfruit,  soursop,  citron,  tamarind,  and  other  important 
plants  into  Calabar  and  the  Gaboon.  Mr  Milne  then  gives 
an  account  of  an  excursion  to  the  Cameroon  Mountains,  and 
notices  some  of  the  plants  collected. 

Mr  Sadler  read  a  note  he  had  received  from  the  Rev.  Mr 
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Fraser  of  Colvend,  regarding  a  tour  which  he  had  made  in 
the  island  of  Arran  during  last  summer.  Mr  Fraser  noticed 
the  principal  plants  he  had  met  with,  and  presented  speci- 
mens of  them  t^o  the  Society's  Herbarium. 

Dr  Greville  noticed  the  occurrence  of  a  rare  fungus 
{Sparaaaia  crispa)  at  Didlington  Park,  Norfolk,  the  seat  of 
A.  T.  Amhurst,  Esq.,  and  showed  a  drawing  of  the  plant  of 
the  natural  size,  made  by  Admiral  Mitford  of  Hunmanby, 
Yorkshire.  It  is  of  a  cream-white  colour,  and  as  large  as  a 
full-grown  cabbage. 

Professor  Balfour  exhibited  several  varieties  of  PlarUago 
maritima  collected  on  the  mountains  of  Scotland,  which 
seemed  at  first  sight  to  resemble  Plantago  alpina  of  the 
continent.  He  stated  that  the  characters  of  P.  maritima 
and  P.  alpina,  as  given  by  De  Candolle  and  Koch,  seemed 
to  be  very  imperfect,  and  it  was  not  easy  to  determine  the 
species  by  their  descriptions. 


llth  January  1866. — Dr  Greville,  President,  in  the  Chair. 

The  following  Gentlemen  were  duly  elected  resident  Fel- 
lows of  the  Society : — 

Chables  Gaikbr,  M.A.»  M.D. 

Andrew  Patbrson. 

Samxtel  Ghahpebnownb  Sadlbb. 

The  following  Donations  to  the  Library  were  laid  on  the 
table : — 

Annual  Report  of  the  Government  Botanist  and  Director  of  the 
Botanic  Garden,  Melbourne. — From  Dr  Mueller. 

Verhandlungen  des  Naturforschenden  Vereines  in  Briinn,  Band 
III. — From  the  Society. 

The  following  Donations  to  the  Uerbarium  were  an- 
nounced : — 

From  D.  A.  Watt,  Esq.,  Montreal — Parcel  of  American  Ferns. 

From  Dr  Dickie,  Aberdeen — Specimens  of  Evernia  prunastir  in 
fruit. 

TRANS.  BOX.  SOC  ,  VOL.  VIII.  3  C 
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The  following  Donations  to  the  Museum  at  the  Botanic 
Garden  were  noticed  : — 

From  Miss  Wallace — Banksia  Fruit  from  Madeira. 

From  G.  B.  Weston — Indian- corn,  rice,  and  cotton,  ripened  in 
Canada. 

From  Mr  Archibald  Gorrie,  wood-manager,  Holkham  Park,  per 
Mr  William  Gorrie,  Bangholm — Cones  of  Ficea  Wehbiana^  Finns 
e-tcehfa,  and  Cedrnn  JAbanu  fruit  of  Pyrus  Sorbua  and  Qu^cus 
Hex^  ripened  in  Norfolk.     Mr  Gorrie  writes  as  follows  : — 

"  I  subjoin  more  detailed  particulars  in  regard  to  the 
cones,  <fec.,  which  I  lately  sent  you.  They  are  all  from  Mr 
Archibald  Gorrie,  wood-mjetnager  to  the  Earl  of  Leicester  at 
Holkham  Hall,  Norfolk.  The  Ilex  acorns  were  grown 
there,  as  were  also  some  fruit  of  the  true  service,  Pyrua 
Sorbys,  which,  he  states,  *  should  they  arrive  undecayed,  you 
will  find  them  very  good  indeed  for  eating.'  They,  how- 
ever, arrived  too  much  decayed  for  eating ;  but  perhaps 
their  seeds  may  be  of  use  to  you.  The  cones  of  Picea 
Webbiana  are  from  a  tree  on  the  Earl  of  Leicester's  neigh- 
bouring property  of  Fulmodeston,  which  has  produced 
cones  for  several  years,  but  not  so  large  in  size  as  those  of 
the  past  season.  It  was  planted  in  1857,  is  now  27  feet 
high  and  20  yards  round  the  points  of  the  bottom  branches: 
a  splendid  object.  At  first  it  suffered  much  from  late 
spring  frosts,  but  not  since  it  attained  to  about  a  third  of 
its  present  height. 

"  The  Pinus  excelsa  and  Cedrvs  Libani  cones  are  from 
Fornham  Park,  near  Bury  St  Edmunds.  The  cedar  from 
which  they  were  gathered  is  a  splendid  tree,  and  more  sil- 
very in  appearance  than  is  usual  in  the  Cedar  of  Lebanon." 

*     The  following  Communications  were  read  : — 

I.  Notes  on  some  African  Lichens  and  Fungi.  By  W. 
Lauder  Lindsay,  M.D.,  F.R.S.E.,  F.L.S.  (Plate  V.  figs, 
1  to6.) 

Attached  to  specimens  of  "  Angola  Orchella  Weed,"  im- 
ported into  London  for  the  orchill  and  cudbear  manufacture, 
and  sent  to  me  at  various  times  by  importers  and  manufac- 
turers, I  have  frequently  found  fragments  of  the  trees  or 
shrubs  on  wliich  the  said  weed — a  species  ofjRoccella — grows. 
These  twigs  are  not  such  as  to  enable  me  to  determine  the 
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species  of  the  tree  or  shrub  to  which  they  belong.  Nor  is 
this  of  much  importance,  so  far  as  concerns  the  lichens,  other 
than  the  Roccella,  which  grow  thereon.  But  it  is  of  some 
interest,  if  not  importance,  that  we  should  know  to  a  greater 
extent,  and  more  precisely  than  we  do  at  present,  the  species 
of  trees  that  nourish  the  valuable  RoccdlxB  (R,  Montagn&i, 
B^l.  and  R,  fuciformia^  Ach.),  which  constitute  in  great 
measure  the  "Orchella  weeds"  of  commerce:  which  are 
imported  largely  from — the  coasts  especially  of — Central 
Africa,  and  which  generally  occur  (especially  R.  Montagnei) 
on  trees  near  the  sea.  These  RocceUce,  which  appear  now 
to  have  completely  superseded  all  other  lichens  in  the  home 
manufacture  of  orchill  and  cudbear,  are  as  common  on  the 
east  as  on  the  west  coast  of  Africa.  Dr  Kirk  has  favoured 
me  with  specimens  of  a  large  Everniiform  state  of  RocceUa 
fuciformis  (with  which  I  am  disposed  to  associate  R,  Mon- 
tagnei as  a  variety)  growing  on  Dalbergia  Melanoxyhn^  on 
the  Rovuma  river, about  eight  miles  from  the  coast,  in  eastern 
tropical  Africa  (Zambesi  Expedition) ;  which  resembles  what 
now  enters  the  London  market  as  *' Mozambique  Weed." 

On  the  same  twigs  affected  by  the  RocceUcSy  I  find 
abundance  of  minute  Vemicarice  and  Oraphidece,  with 
occasional  Parmelice.  Of  the  Vemicarice,  the  commonest 
I  find  is  a  form  of  V.  epidermidis,  Ach.,  of  medium 
size,  closely  resembling  externally  various  states  of  the 
British  and  European  plant  (fig.  1).  The  perithecia  are 
black  and  dimidiate,  the  upper  half  papillar,  and  seated 
on  the  bark ;  the  lower  immersed  in  the  wood  (fig.  3). 
In  age,  the  upper  half,  or  papilla,  frequently  or  generally 
falls  away,  leaving  a  black  saucer-like  cavity,  surrounded 
by  an  irregular  black  raised  margin  (figs.  2  6,  3  d).  The 
paraphyaes  are  filiform,  sub-discrete,  and  agglutinated  at 
their  tips,  which  are  brown,  and  sub  tuberculated  (fig.  4  a). 
The  thecce  are  broadly  and  irregularly  saccate:  8-spored: 
•0024"  to  -0030"  long,  and  -0012"  to  -0015"  broad  (fig.  4  6). 
Neither  the  thecae,  paraphyses,  nor  hymenial  Lichenine 
give  any  reaction  with  iodine.  The  spores,  which  are 
numerous  and  distinct,  are  irregularly  oblong,  or  oblong- 
ellipsoid:  normally  l-3-8eptate:  and  colourless,  or  (the 
loculi)  of  a  very  pale  yellow  tint  (fig.  6).  In  the 
young  state  of  the  spore  only  one  septum  is  seen  (fig. 
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5  a),  more  or  less  central,  frequently  dividing  it  into 
two  halves  of  unequal  size — a  superior  one  broader  and 
larger,  and  an  inferior,  narrower  and  smaller.  Occasionally 
this  1-septate  solseform  condition  remains  till  age,  the  spore 
then  sometimes  acquiring  a  brownish  colour,  with  granu- 
larity of  contents,  and  resembling  the  spore  of  JbrothaUns 
Smithii,  Tul.  (fig.  5  d).  There  is  generally  a  constriction 
at  or  opposite  to  the  central  septum.  As  the  spores  approach 
maturity,  each  of  the  two  contained  loculi  or  cellules — 
from  which  the  spore  wall  or  general  envelope  is  very  dis- 
tinct, separated  by  a  very  considerable  margin — divides 
into  two,  giving  rise  to  the  production  of  4  cellules  or 
loculi,  and  the  appearance  of  3  septa  (fig.  5  b  c).  There  is, 
however,  seldom  any  constriction  of  the  cell-wall  opposite 
the  secondary  septa.  Mature  spores  are  usually  from  'OOIS' 
to  -0012"  long,  and  -00045"  to  -0006"  broad. 

Associated  with  this  Verrucariay  Mr  Ourrey  has  detected 
among  my  specimens  a  new  species  of  Sphceria,  whereof  he 
has  favoured  me  with  the  following  specific  diagnosis.  I  am 
glad  of  the  opportunity  of  attaching  to  it  the  name  of  my 
old  friend,  the  distinguished  African  explorer,  Dr  Kirk. 

SpJueria  Eirkiana. 
Division — Obtect»  or  Subtectae.  Perithecia  embedded 
in  the  bark ;  subglobose ;  flattened  at  the  apex ;  without  any 
manifest  ostiolum.  Sporidia  biseriate,  brown  (rather  pale)  : 
mostly  7-septate ;  sometimes  (I  think)  with  longitudinal 
septa ;  usually  3  nuclei  in  a  row  in  each  partition :  '0014 
to  -0016  inch  (fig.  6). 

Refbbbncbs  to  Plate  V.  figs.  1-6. 
Figs  1  to  5.  Vemicaria  epidermidii,  Ach.  var. 

1.  Natural  size  of  twig  and  Verrucaria. 

2.  Latter — magnified. 

8.  Section  of  Perithecia  and  bark. 

4.  „        Hymenium. 
(a)  Paraphyses. 
(6)  Theca. 

(c)  Hypothecial  tissue. 

5.  Spores: — 

(a)  Toung. 

(b)  Approaching  maturity. 

(c)  Mature. 

(d)  Old. 

Fig.  6.  SpJueria  Kirkiana,    Spores  (after  Currey). 
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II.  On  the  Parts  involved  in  the  Process  of  Defoliation, 
By  W.  E.  M*Nab. 

In  the  following  paper  are  recorded  the  result  of  several 
observations  made  last  summer  with  the  view  of  verifying 
some  of  the  statements  made  by  Eichler  *  in  a  work  on 
the  development  of  leaves.  While  thus  engaged,  I  was 
led  to  apply  some  of  the  facts  thus  obtained  to  an  examina- 
tion of  the  processes  involved  in  the  fall  of  the  leaf,  a  sub- 
ject which  has  not  received  that  attention  from  physiolo- 
gists that  its  importance  demands.  From  the  study  of  the 
development  of  the  leaf  we  arrive  at  a  more  correct  con- 
ception of  its  morphology,  and  are  thus  in  a  better  position 
to  examine  its  physiology.  We  shall  first  briefly  consider 
the  development  of  the  leaf,  and  then  apply  the  facts  thus 
obtained  to  an  examination  of  the  fall  of  the  leaf. 


1.  General  Phenomena  of  Leaf  Development, 

It  will  be  sufficient  to  consider  the  general  phenomena 
of  this  process  without  entering  into  special  details,  and  for 
this  purpose  we  shall  examine  the  stages  of  development 
as  seen  in  such  plants  as  the  garden  pea,  tulip-tree,  £c. 
Eichler  has  pointed  out  that  there  are  two  stages  in  the 
development:  1st,  The  formation  of  the  jmmordial  blatt ; 
and,  2d,  The  evolution  from  this  primordial  blatt  of  the 
perfect  leaf.  The  views  of  Eichler  are  thus  directly  at 
variance  with  those  of  Schleiden  and  his  followers,  who 
hold  that  the  leaf  is  pushed  out  and  developed  entirely  by 
the  axis,  the  apex  appearing  first.  The  leaf,  however,  can 
be  easily  seen  to  be  developed  by  the  primordial  blatt, 
or  cushion-like  projection  from  the  axis,  which  is  not 
the  apex  of  the  leaf.  Naegeli  held  that  the  leaf  was 
developed,  not  out  of  the  axis,  but  by  what  he  terms  the 
**  secondary  cell  of  the  first  degree,"  a  view  more  closely 
approaching  that  of  Eichler. 

The  primordial  blatt  is  developed  from  the  axis  in  dif- 

*  Znr  EntwickelungsgOBcliichte  des  Blattes.  Von  Dr  A.  W.  Eichler. 
Marburg,  1861. 
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ferent  ways ;  but  in  whatever  way  it  appears,  they  all  go 
on  till  they  reach  a  certain  stage.  At  first  the  primordial 
blatt  appears  as  a  mamilla,  or  cushion,  or  ring,  separated 
from  the  axis,  which  becomes  diflferentiated  into  two  parts, 
called  by  Eichler  the  "  unterblatt "  and  '*  oberblait."  Here 
we  may  consider  the  first  stage  to  end.  The  second  stage 
consists  of  the  evolution  of  the  different  parts  of  the  per- 
fect leaf  from  this  primordial  blatt,  and  not,  as  is  supposed 
by  Schleiden,  from  the  axis.  We  may,  perhaps,  call  the 
primordial  blatt  of  Eichler  either  the  primordial  leaf,  or 
perhaps,  more  correctly,  the  phyUoblaat*  The  phylloblast, 
as  we  have  just  seen,  divides  into  two  parts,  called  respec- 
tively by  Eichler  the  "  unterblatt"  and  "  oberblatt,"  or,  as 
we  may  term  them,  the  hypophyll  f  and  epiphyll. J  The 
hypophyll  is  the  lower  part  of  the  primordial  leaf ;  it  is 
nearest  the  axis,  and  is  almost  stationary  in  most  plants, 
never  proceeding  far  in  development,  and  hence  very 
difficult  to  trace  in  the  fully  developed  plant,  although 
distinct  enough  in  the  early  stages  of  development.  The 
epiphyll  is  the  more  distant  part,  separated  from  the  axis 
by  the  hypophyll,  developing  rapidly  and  out  of  all  propor- 
tion to  the  lower  part.  From  any  part  of  the  hypophyll 
the  stipules  are  developed,  while  the  epiphyll  developes  the 
lamina  and  petiole.  We  must,  therefore,  consider  that  the 
leaf  is  the  entire  product  of  the  development  of  the  phyllo- 
blast, and  consists  of  two  parts :  an  axial  or  proximal  part, 
the  more  or  less  developed  hypophyll ;  and  free  or  distal 
greatly  developed  part,  the  epiphyll.  The  hypophyll  may 
be  large  or  small.  It  is  attached  permanently  to,  and 
separates  the  lamina  and  petiole  from  the  axis  of  the 
plant.  Any  part  of  its  surface  may  produce  the  appen- 
dages called  stipules,  and  in  all  cases  they  are  produced  as 
appendages  of  the  hypophyll.  The  lamina  and  petiole  are 
produced  by  the  epiphyll.  Both  may  be  developed,  or 
either  one  or  other  may  bo  wanting ;  and,  lastly,  the  sides 
of  the  petiole  may  become  winged,  or  have  leaf-like  ap- 
pendages. 

There  appears  to  be  no  exception  yet  observed  to  the 
mode  of  development  just  described.  It  seems  to  hold  in 
all   cases    yet  observed    that,  Ist,  There  is  a  phylloblast 

•  Phyllon.  Blastos.  f  Hypo-phyllon.  {  Epi-phyllon. 
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produced  from  the  axis  in  one  or  other  way  described 
by  Eichler ;  2c?,  That  the  phylloblast  difiFerentiates  itself 
into  two  parts,  the  hypophyll  and  the  epiphyll ;  3(i,  That 
the  hypophyll,  or  lower  part,  developes  from  any  part 
of  its  surface  the  organs  called  stipules;  and,  4fA,  The 
epiphyll  developes  the  parts  of  the  leaf  proper,  the  lamina 
and  petiole.  The  general  idea  of  a  leaf  is  thus  not  a  com- 
plete one,  it  being  generally  considered  as  consisting  of  the 
lamina  and  petiole,  with  the  stipules  as  appendages  of  the 
petiole.  We  see,  however,  that  the  lamina  and  petiole 
form  only  part  of  the  leaf  developed  from  one  part  of  the 
original  phylloblast,  while  the  stipules  are  developed  from 
another  and  equally  important  part  of  the  phylloblast.  It 
is  thus  owing  to  our  imperfect  conception  of  a  leaf  that 
much  confusion  exists  in  the  nomenclature  and  supposed 
relations  of  the  difiFerent  parts  of  a  leaf. 

2.   On  Defoliation, 

In  the  foregoing  statements  we  have  pointed  out  the 
general  phenomena,  observed  in  the  process  of  phyllo- 
genesis.  From  what  has  been  said,  we  must  conclude  that 
the  stipules  are  not  parts  of  the  petiole,  but  are  produced 
from  the  edges  of  the  lower  part  of  the  phylloblast,  and 
that  the  lamina  and  petiole  are  developed  from  the  upper 
part  of  the  phylloblast,  and  not,  as  has  been  held  by  some 
authors,  directly  from  the  axis.  It  thus  follows  that  the 
generally  received  opinion  that  the  petiole  is  inserted  into 
the  axis  directly  is  incorrect,  because  we  have  the  more 
or  less  developed  hypophyll,  bearing  or  not  the  stipules 
between  the  petiole  and  the  axis.  If,  then,  the  leaf  falls 
oflf  and  leaves  the  stipules  attached  to  the  stem,  the  whole 
leaf  has  not  fallen  oflF — part  bearing  the  stipules,  the  hypo- 
phyll, which  is  in  general  closely  incorporated  with  the 
stem,  still  remains.  Hence  the  stipules  may  and  do  fall 
off,  quite  independent  of  the  lamina  and  petiole.  No 
attempt  has  been  made  by  botanists  to  prove  that  the 
separation  of  the  leaf  was  other  than  a  separation  between 
axis  and  leaf,  as  the  existence  of  the  hypophyll  has  only 
been  pointed  out  recently  by  Eichler.  He,  however,  only 
considers  the  development,  and  does  not  place  any  physiolo- 
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gical  importance  on  it.     Let  me  now  endeavour  to  show 
that  what  has  been  just  stated  does  really  occur. 

Dr  Inman  *  has  published  a  paper  ^'  On  the  Causes  that 
determine  the  Fall  of  Leayes."  In  this  paper  he  clearly 
points  out  the  changes  that  occur  in  the  cells  of  the  plant 
before  the  separation  takes  place,  but  he  does  not  remark 
that  the  separation  is  other  than  between  leaf  and  stem. 
It  would  be  out  of  place  here  to  examine  the  changes 
taking  place  at  the  part;  we  shall  merely  refer  to  Dr 
Inman's  paper  for  full  information. 

If  we  select  what  we  may  consider  a  typical  leaf,  to 
examine  the  defoliation,  we  must  take  a  leaf  with  lamina, 
petiole,  and  stipules.  The  leguminossa  furnish  us  with 
numerous  examples.  Let  us  take  as  examples.  Mimosa^ 
Cytima  Laburnum^  Desmodium^  and  Olycyrrhiza.  In 
these  we  observe  that  the  separation  takes  place  imme- 
diately below  the  pulvinus,  which  is  the  swollen  base  of  the 
petiole,  and  that  the  stipules  either  remain  after  the  leaf 
has  fallen  off,  or  else  have  withered  at  an  earlier  period, 
and  left  cicatrices  attached  apparently  to  the  stem,  but 
which,  as  we  have  seen  by  the  development,  must  be  the 
hypophyll  adherent  to  and  part  of  the  axis.  Here,  then, 
we  find  that  the  entire  leaf,  as  we  have  defined  it,  does  not 
fall  off;  that  only  a  part  of  it  is  deciduous,  and  that  only 
the  free  part,  or  lamina,  and  petiole — the  developed  epi- 
phyll — while  the  axial  part,  or  hypophyll,  with  or  with- 
out the  stipules,  is  a  part  of,  and  is  adherent  to,  the  axis 
of  the  plant.  In  Erythrina  the  separation  takes  place 
below  the  pulvinus,  the  stipules  falling  off  very  early.  The 
Liriodendron  affords  a  good  example  of  the  process.  The 
scar  of  the  stipule  surrounds  the  axis ;  but  the  stipules  cannot 
be  produced  directly  from  the  axis,  but  can  be  seen  to  be 
developed  from  a  circular  phylloblsist,  on  one  part  of  which 
an  epiphyll  is  produced.  If  we  examine  the  leaf  produced 
last  in  autumn,  we  find  that  the  stipules  act  as  the  perulaa, 
or  protecting  coverings  of  the  young  bud,  and  do  not  fall  off 
till  spring,  while  the  leaf  has  been  detached  in  autumn  as 
usual.  The  Gytisua  Laburnum  offers  a  sort  of  exception  to 
the  general  rule.  The  separation  takes  place  as  usual :  the 
stipules  are  left  attached  to  a  large  cushion.    This  remains 

*  Proc.  of  Lit.  and  Philos.  Soc  of  Liverpool,  toI.  iv.  p.  89. 
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for  a  long  time,  but  is  ultimately  thrown  off  to  accommodate 
the  rapid  growth  of  the  stem.  It  is,  however,  more  an 
apparent  than  a  real  exception.  If  we  can  accurately 
determine  the  point  of  separation  in  plants  where  the  parts 
are  typical  and  well  marked,  there  will  be  no  difficulty  in 
applying  it  to  others  in  which  the  parts  are  not  so  well 
marked. 

In  the  Mimosa  the  stipules  remain  attached  to  the  stem 
after  the  leaf  has  fallen  off.  In  the  Desmodium  they  fall  off 
early,  but  leave  a  well-marked  scar ;  while  in  Glycyrrhiza 
they  fall  off  early,  and  leave  scarcely  any  mark.  The 
stipules  of  these  three  plants  are  free,  and  may  be  con- 
sidered typical,  but  adhesion  of  the  stipule  to  the  petiole 
— if  this  can  be  considered  to  take  place  in  the  Rose — 
does  not  alter  the  case,  because  the  stipules,  instead  of 
falling  off  either  before  or  after  the  leaf,  will,  in  virtue 
of  their  adhesion,  fall  off  with  the  leaf;  and  we  have 
no  reason  to  suppose  that  although  the  appendages  of  the 
hypophyll  adhere  to  and  fall  off  with  the  epiphyll,  that 
therefore  the  hypophyll  itself  falls  off.  Eichler,  however, 
considers  that  although  stipules  may  adhere  together  as  in 
Cinchona,  &c.,  forming  what  he  calls  adnate  stipules,  yet 
he  excludes  the  Rose  from  this  group,  and  prefers  to  con- 
sider the  part  to  which  the  stipules  are  attached  as  a 
very  much  enlarged  hypophyll,  and  the  petiole  as  only 
beginning  where  the  stipules  end.  If  we  adopt  Eichler's 
hypothesis  then,  the  Rose  offers  an  exception, — the  sepa- 
ration not  being  between  hypophyll  and  epiphyll,  but 
really  between  axis  and  leaf;  as  ultimately  takes  place 
in  the  Laburnum.  But  if  we  take  the  old  view  of  the 
matter,  and  consider  that  the  adnate  stipules  may  be  those 
that  adhere  either  to  each  other  or  to  the  petiole,  then  it  is 
no  exception.  In  most  of  the  plants  examined  the  separa- 
tion took  place  immediately  below  a  swelled  portion,  which 
is  the  pulvinus,  and  it  is  therefore  to  be  considered  as  being 
the  swollen  base  of  the  petiole,  and  marking  the  place  of 
attfiwjhment  of  the  epiphyll  to  the  hypophyll.  If  we  assume 
this  to  be  the  case,  then,  in  plants  without  stipules,  as,  for 
example,  the  horse-chestnut,  if  the  separation  occurs  im- 
mediately below  this  swelling,  then  the  hypophyll,  being 
only  slightly  developed,  and  therefore  almost  indistinguish- 
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able,  cannot  be  said  not  to  exist,  as  we  know  the  petiole 
is  not  inserted  directly  into  the  stem.  It  is  in  this  manner 
that  we  hold  that  those  plants  which  are  extipulate  offer 
no  exception  to  the  rule. 

From  what  has  been  said,  it  will  be  seen  that  the  articn- 
lation  which  takes  place  between  the  hypophyll  and  epiphyll 
(as  we  have  tried  to  8how,reallyoccurs,and  causes  the  detach- 
ment of  the  leaf  at  that  part)  is  a  definite  spot  predeter- 
mined from  the  earliest  stages  of  development.  This  si>ot  ia 
marked  externally,  as  shown  by  Dr  Inman.*  He  says,  "  If 
we  examine  when  the  shoots  are  young  and  vigorous  in 
the  early  spring,  we  shall  find  that  there  is  a  faint  line  ex- 
ternally that  marks  the  position  of  the  future  joint,  but  that 
internally  there  is  scarcely  any  indication  of  its  existence." 
The  separation  is  also,  as  we  have  tried  to  show,  not  a  sepa- 
ration between  axis  and  leaf,  as  it  is  generally  considered 
to  be,  but  between  the  axial  part  and  free  part.  The  part 
which  falls  off  is  the  entire  product  of  the  development  of 
the  epiphyll,  namely,  the  lamina  and  petiole,  while  the 
hypophyll  remains  attached  to  the  plant.  The  division 
begins  and  is  determined  from  the  earliest  st^es  of 
growth,  and  goes  on  gradually  till  the  process  is  complete, 
and  is  no  doubt  assisted  by  "  the  choking  up  of  the  cells 
and  vessels  of  the  leaf  by  the  deposit  of  earthy  and  saline 
matters  in  consequence  of  the  absorption  in  autumn  not 
keeping  pace  with  the  exhalation  of  watery  fluid."  f  The 
length  of  time  required  to  form  the  separation  determines 
the  duration  of  the  leaf — its  non-occurrence  causing  per- 
sistence. 

The  views  here  put  forward  differ  from  those  generally 
received, — ^that  the  leaf,  as  a  general  rule,  separates  from  the 
axis  when  it  falls  off.  Schleiden,  who  held  that  the  leaf 
was  developed  immediately  from  the  axis,  says  J  that,  "  in 
Dicotyledons,  a  joint  is  formed  between  the  leaf  and  the  axis, 
in  consequence  of  which  the  leaf  is,  after  a  certain  time, 
thrown  off  from  the  axis,"  Ac.  From  all  that  has  been  said, 
it  is  evident  that  the  cushion-like  part  of  larger  or  smaller 
size  left  by  the  fallen  leaf  is  considered  the  hypophyll. 
This  part,  in  general,  supplies  the  cicatrix.     The  cushion 

*  Loe.  cit,,  p.  90.  f  Balfour's  Class  Book,  p.  601. 

;  Scientific  Botany,  p.  267. 
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contracts  somewhat,  and  a  barky  layer  covers  in  the  whole 
— thus  covering  a  part  of  the  leaf,  and  incorporating  it  with 
the  axis. 

In  dicotyledonous  stems  the  hypophyll  is  so  small  as  not 
to  be  easily  made  out  on  microscopic  examination.  In 
monocotyledons  the  same  holds.  The  absence  of  stipules 
in  general  may  be  considered  the  reason  of  the  slight 
development  of  the  hypophyll.  In  stems  of  certain  acro- 
gens,  as  tree  ferns,  we  have  the  bases  of  the  fronds  entering 
into  and  forming  part  of  the  stem.  Is  this  exceptional,  or 
is  it  the  same  as  occurs  in  the  monocotyledonous  and  dicoty- 
ledonous stems  ?  Let  us  assume  the  frond  of  a  fern  to  be 
the  homologue  of  the  leaf  of  a  dicotyledon.  It  is  certainly 
a  much  less  differentiated  organ  than  the  leaf  of  a  dico- 
tyledonous tree,  because  we  have  one  leaf  so  modified  as 
to  subserve  not  only  the  processes  of  nutrition,  as  in 
the  leaves  of  dicotyledons ;  but  also  to  furnish  the 
reproductive  organs,  which  in  phanerogams  is  done  by 
specially  modified  leaves.  This  leaf  or  frond,  if  it  follows 
the  same  law  as  the  phanerogams,  will  leave  a  more  or  less 
developed  hypophyll  attached  to  the  stem.  If,  then,  the 
fern  stem  be  made  up  of  the  hypophylls  of  the  different 
fronds  or  leaves,  it  is  no  exception  to  the  structure  of  other 
stems,  in  so  far  as  part  of  the  leaf  enters  into  its  construc- 
tion. In  the  fern,  however,  instead  of  the  hypophyll  being 
very  small  and  hardly  traceable,  it  is  the  larger  part. 
There  is  thus  no  real  difference  between  the  stems  of  the 
dicotyledon  and  monocotyledon  and  the  acotyledon,  except 
that  in  the  one  we  have  one  part  largely  developed,  and  the 
other  hardly  traceable— rwhile  in  the  acotyledon  the  reverse 
occurs,  and  the  imperfectly  developed  part  becomes  very 
largely  developed,  forming  the  greater  part  of  the  stem, 
while  the  other  is  reduced  to  a  minimum. 


III.  On  Cinchona  Cultivation  in  Ceylon,     By  Mr  Clements 
Markham.     Communicated  by  Dr  Greville. 

Mr  Markham,  of  the  India  Office,  has  been  deputed  by 
the  (rovemment  to  visit  the  planters  along  the  western 
coast  of  India,  and  try  to  induce  them  to  cultivate  the 
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cinchona  tree,  in  order  that  a  new  source  of  supply  of 
quinine  may  be  obtained.  He  has  been  visiting  and  re- 
porting on  the  Hakgalla  Cinchona  Plantation,  in  Ceylon, 
He  says  that  the  site  at  Hakgalla  is  well  chosen,  as  closely 
I'esembling  the  habitat  of  the  plants  in  South  America, 
and  he  bears  testimony  to  the  skill  and  success  with  which 
Mr  M'Nicol  has  conducted  the  task  of  cultivating  and 
propagating  the  quinine-yielding  plants.  Of  the  many 
thousands  planted  out  on  a  bare  slope  at  Eothschild,  ex- 
posed to  the  full  influence  of  light  and  wind,  he  also  speaks 
in  the  highest  terms  as  robust  and  flourishing.  He  states 
that  the  Cinchonidse  in  India  are  pretty  certain  greatly  to 
excel  the  parent  plants  in  South  America  in  the  yield  of 
valuable  alkaloids.  So  striking  is  the  improvement,  indeed, 
that  what  are  reckoned  inferior  species  in  the  country  to 
which  they  are  indigenous,  vie  in  their  products  with  the 
most  valuable.  It  has  been  proved  that  not  only  do  the 
young  prunings  yield  large  quantities  of  quinine,  but  that 
by  encouraging  the  growth  of  moss  and  lichens  on  the 
stems,  the  quantity  of  alkaloids  is  increased ;  and  more 
than  this,  that  if  the  wounds  are  at  once  covered  over  by 
moss,  strips  of  bark,  rich  in  the  most  valuable  of  febrifuges, 
can  be  repeatedly  taken  from  the  same  trees  without  injury 
to  their  vitality.  Every  encouraging  element,  as  far  as 
cultivation  is  concerned,  is  therefore  present ;  and  to  com- 
plete the  inducements  to  the  Ceylon  planters  to  engage  in 
the  pursuit,  there  will  be  a  market  close  to  their  doors. 
The  Government  of  India,  the  largest  consumers  of  quinine 
in  the  world,  are  about  to  establish  a  manufactory  for 
obtaining  sulphate  from  the  bark  in  the  Madras  Pre- 
sidency. Mr  Markham,  looking  at  the  Eothschild  plants, 
believes  that  they  will  yield  results  as  favourable  as  those 
obtained  from  specimens  from  the  Neilgherries,  and  these 
have  been  most  favourable.  In  1863  specimens  were  sent 
to  Mr  Howard  when  the  sap  was  beginning  to  rise.  The 
analysis  gave  24  per  cent,  of  quinine,  and  elicited  from  Mr 
Howard  the  opinion,  that  the  cutting  should  take  place  as 
soon  as  the  bark  was  thick  enough  to  repay  cultivation.  A 
second  specimen  taken  with  the  sap  in  full  flow  gave  5  per 
cent,  of  purified  alkaloid.  Then  came  Dr  de  Vry  s  analysis 
of  a  specimen  of  Cinchona  micrantha^  thickened  with  moss, 
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which  gave  the  hitherto  unprecedented  yield  of  84  per 
cent,  of  alkaloids.  The  third  analysis  by  Mr  Howard  was 
of  bark  taken  in  February  1864,  when  the  trees  were  at 
rest.  The  result  was  most  favourable,  and  led  to  the 
decision  that  February  was  the  best  time  to  cut  the 
branches.  In  April  1865,  bark  thickened  by  moss,  strip- 
ped from  a  stem  three  years  and  five  months  old,  was 
analysed  both  by  Mr  Howard  and  Dr  de  Vry,  and  gave 
results,  commercially  and  in  a  medical  point  of  view,  far 
superior  to  anything  obtained  from  American  bark.  Dr 
de  Vry^s  analysis  showed  the  astonishing  percentage  of 
11  of  alkaloids.  The  red  bark  of  India  and  Ceylon  will 
fetch  as  high  a  price  as  the  Calisaya  of  Bolivia,  the  most 
valuable  of  all  the  barks  (4s.  per  pound).  If  the  price 
went  down  to  one-fourth  of  this  sum,  we  have  little  doubt 
the  cultivation  would  pay.  The  bark  could  either  go  to 
India,  or  it  would  be  taken  at  a  cheap  rate  to  England  as 
filling  up  cargo.  Mr  Markham  says,  "  There  is  another 
point  to  which  I  think  it  particularly  important  that  the 
attention  of  the  Grovemment  of  Ceylon  should  be  directed. 
There  are  four  febrifuge  substances  in  cinchona  bark, 
found  in  larger  or  smaller  proportions,  according  to  the 
species.  These  are  quinine,  quinidine,  cinchonidine,  and 
cinchonine.  At  present,  the  first  of  these  is  alone  of  great 
commercial  value.  Yet  it  is  the  opinion  of  the  most 
eminent  chemists  in  Europe  that  quinidine  and  cinchoni- 
dine are  of  nearly  equal  eflBcacy,  while  cinchonine  is  by  no 
means  devoid  of  febrifuge  virtue.  The  presence  of  these 
alkaloids  other  than  quinine  is  at  present;  therefore,  a  dis- 
advantage in  a  commercial,  but  not  in  a  medicinal  point  of 
view ;  and  looking  at  the  large  yield  of  cinchonidine  in  our 
Cinchona  succirvbra  and  of  quinidine  in  our  C.  micrantha 
plants,  it  becomes  a  matter  of  the  utmost  importance  to 
clear  away  the  prejudice  and  error  on  this  point.  Cinchoni- 
dine, I  may  remark,  vas  undoubtedly  the  therapeutic  agent 
in  the  famous  cure  of  the  Countess  of  Chinchon  in  1639, 
who  gave  her  name  to  the  genus,  and  its  febrifuge  value 
has  been  recognised  by  the  late  Dr  Boyle,  M.  Briquet  (the 
eminent  French  quinologist),  Mr  Howard,  and  Dr  de  Vry, 
The  true  position  of  these  febrifuges  may  be  established  by 
appointing  commissions  consisting  of  medical  men  to  re- 
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port  upon  them ;  and  with  this  view,  the  Secretary  of  State 
for  India  has  issued  instructions,  in  a  dispatch  to  the  Madras 
Government,  dated  September  30,  1865.  From  that  dis- 
patch it  will  also  be  seen  that  it  is  contemplated  to 
establish  a  manufactory  of  some  cheap  form  of  the  cinchona 
febrifuge  in  India.  The  enterprise  is  a  very  important  one, 
and  likely  to  advance  the  prosperity  of  the  colony,  and  to 
prove  a  material  blessing  to  its  inhabitants."  Mr  Markham 
concludes  by  suggesting  a  periodical  analysis  of  bark 
actually  grown  on  coffee  estates  at  an  elevation  of  3000  to 
4000  feet,  to  enable  cultivators  to  see  their  way;  and  by 
expressing  his  admiration  of  the  zeal  and  ability  with 
which  this  great  undertaking  has  been  conducted  by  Dr 
Thwaites  and  his  assistant,  Mr  M'Nicol,  and  at  the 
thorough  efficiency  of  the  plantation  at  Hakgalla,  which  so 
completely  secures  the  objects  contemplated  by  the  Grovem- 
ment.  Not  half  a  dozen  years  have  elapsed  since  the  first 
plants  were  introduced  into  India,  and  now  they  are  to  be 
found,  to  the  number  of  at  least  a  million  and  a  half*  scat- 
tered over  the  hill  ranges  of  Ceylon  and  India,  from  Hag- 
kalla  to  the  Himalayas — flourishing  everywhere  except  in 
hill  hollows,  where  actual  frosts  prove  fatal  to  them.  That 
our  estimate  of  the  number  of  cinchona  plants  in  Ceylon 
and  India  is  not  too  high,  is  evident  from  Mr  M'lvor  s 
report  for  the  twelve  months  ended  April  1865.  (lovem- 
ment  state,  in  their  resolution  on  the  subject — The  average 
monthly  increase  in  the  number  of  plants  by  propagation 
was  21,200,  and  the  total  number  of  plants  on  1st  May 
1865  was  558,105,  exclusive  of  78,612  plants  issued  to  the 
public;  so  that  558,105 +  78,612  =  636,717,  was  the  num- 
ber of  plants  on  the  Neilgherries  up  to  1st  May.  Add 
140,000  to  date,  at  the  rate  of  21,000  increase  per  month, 
and  we  have  776,000  plants  for  the  Neilgherries.  The 
Ceylon  report  showed  515,000  up  to  August.  We  may  say 
550,000  now.  So  that  we  get — plants  in  Ceylon,  550,000 ; 
plants  on  the  Neilgherries,  776,000  ;  total,  1,326,000.  The 
estimate  of  1,500,000  must  be  fully  made  up  by  the  plants 
scattered  over  some  twenty  other  stations  in  India  and  the 
Punjab.  Gotacamund  is  the  seat  of  the  great  experiment, 
and  the  spot  where  Sir  Charles  Wood  has  decided  that  the 
manufactory  shall  be  carried  on.     There  the  Government 
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have  large  plantations  of  their  own.  An  additional  area  of 
184  acres  has  been  planted  during  the  season,  and  a  further 
area  of  373  acres  is  under  preparation.  The  total  extent 
planted  is  507  acres — viz.,  Neddiwuttum,  284  acres ; 
Pykara,  71 ;  and  Doddabett,  152.  The  total  cost  of  the 
operations  up  to  30th  April  1865  was  212,602  rupees  for 
establishment,  buildings,  plantations,  roads,  tools,  and 
sundry  contingencies.  The  Government  consider  that  the 
progress  in  the  operations  has  been  very  satisfactory,  and 
they  congratulate  Mr  M*Ivor  on  the  important  success  that 
has  attended  his  labours  in  this  national  undertaking. 
The  oldest  plants,  which  were  planted  out  in  August  1862, 
are  now  from  8  to  12  feet  in  height,  and  from  7  to  13 
inches  in  girth  at  6  inches  from  the  ground,  well  funiished 
^ith  lateral  branches,  and  present  a  most  robust  and 
healthy  appearance.  The  analysis  of  the  barks  has  ex- 
hibited a  further  increase  in  the  yield  of  alkaloids — ^Mr 
Howard  having  obtained  6  per  cent,  of  purified  alkaloids, 
while  Dr  de  Vry  found  in  one  specimen  as  much  as  8*49 
per  cent,  of  alkaloids,  being  fully  five  times  the  average 
quantity  found  in  the  barks  of  commerce.  In  the  oldest 
plantations  the  branches  of  the  plants  10  and  12  feet  apart 
are  now  touching  each  other,  and  the  bark  has  much  in- 
creased in  thickness.  The  characteristic  markings  of  the 
finest  Peruvian  bark  are  becoming  more  and  more  appa- 
rent, lichens  and  mosses  being  fully  developed.  The  plants 
are  flowering  freely,  and  perfect  seeds  have  already  been 
obtained ;  in  short,  there  is  no  room  to  doubt  the  cinchona 
can  be  grown  on  the  Neilgherries  to  as  great  perfection  as 
in  the  most  favourable  localities  in  which  it  has  been 
found ;  and  the  "  crown  "  bark  species  is  found  to  do  well 
in  almost  every  soil  in  the  plateau  of  the  hills,  in  grass 
land  as  well  as  in  forest,  so  long  as  land-locked  hollows 
are  avoided,  in  which  it  suffers  from  frost.  Before  five 
years  more  are  over,  we  trust  the  anticipations  of  the 
Secretary  of  State  for  India  may  be  realised,  and  that  the 
most  valuable  of  febrifuges  may  be  brought  within  the 
reach  of  the  poorest  of  the  population.  The  benefit  to 
humanity  from  the  now  assured  success  of  the  grand  ex- 
periment will  be  incalculable. 
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IV.  Notice  of  Plants  collected  during  a  Tour  in  Ireland  in 
1865.     By  F.  Naylor,  Esq. 

Mr  Naylor  noticed  the  various  places  visited  and  the 
principal  plants  collected  during  his  tour.  Among  the 
plants  met  with  were — Dabcecia  poli/olia,  Erica  mediterra- 
nea  and  E.  Mackaiana,  Saxijraga  hirta,  and  various  species 
of  the  Robertsonian  Saxifrages,  EHocavlon  septangulare, 
Pinguicvla  grandiJUmiy  Cyperus  Jvscus^  Trichomanes  radi- 
canSy  Adiantum  CapiUus-veneris,  Ac.  Specimens  were  ex- 
hibited. 


V.  Report  on  the  Fhioering  of  Plants  in  ike  Open  Air  cU 
the  Boyal  Botanic  Garden.     By  Mr  M*Nab. 

Mr  M*Nab  stated  that,  perhaps  during  no  previous 
season  were  we  ever  permitted  to  give  such  a  list  of  plants 
as  were  seen  in  flower  in  the  open  air  on  the  10th  of 
January  this  year — amounting  to  no  less  than  fifty-one 
species.  This  is  to  be  ascribed  to  the  extreme  mildness 
of  the  weather  during  the  past  three  months.  From  the 
beginning  of  October  up  to  this  date,  only  on  eighteen 
mornings  did  the  thermometer  fall  below  the  freezing  point 
— the  lowest  being  on  the  6th,  7th,  and  13th  of  November 
— each  morning  indicating  24^  On  15th  December  it 
stood  at  26**;  on  23d  October  and  14th  November  at  2T\ 
on  26th  October,  29th  October,  5th  November,  and  11th 
December,  at  28°;  on  16th  November,  at  29^  On  the  other 
six  mornings  it  ranged  between  30"*  and  the  freezing  point. 
Many  of  the  summer  bedding-out  plants,  in  the  open  air, 
were  up  till  yesterday  in  a  free  growing  state — such  as  scar- 
let geraniums,  verbenas,  calceolarias,  &c.  Many  plants  are 
rarely  to  be  seen  so  far  advanced  in  growth  as  they  are  at 
this  time.  Roses,  although  producing  flowers  more  or  less 
throughout  the  winter,  have  in  numerous  instances  young 
shoots  averaging  from  one  to  four  inches  in  length.  The 
Jasminum  nudifimum  was  scarcely  ever  known  to  have 
flowered  so  profusely  as  it  has  done  this  winter.  The 
Chinese  chrysanthemums  on  open  walls  have  this  autumn 
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flowered  themselves  done,  instead  of  being  injured  or  killed 
as  they  generally  are  while  in  bloom.  Wallflowers  and 
intermediate  stocks  have  been  particularly  full  of  bloom  up 
to  this  time,  all  produced  from  autumn-made  growths. 
Besides  annuals,  which  of  late  have  been  growing  freely 
and  flowering  profusely,  some  perennial  herbaceous  plants 
have  made  remarkable  shoots,  the  most  conspicuous  being 
the  Helleborus  foetidus,  in  which  the  new  made  flowering 
tops  have  already  pushed  ten  inches  and  are  in  bloom.  Of 
the  other  plants  which  have  grown  freely  are  the  common 
cardoon  {Cyna/ra  Cardunculus)  and  the  cow  parsnip  (Hera^ 
cleum  giganteum) ;  on  both  of  these  plants  the  leaves  have 
grown  from  ten  to  twelve  inches.  Numerous  plants  have 
made  new  growths,  varying  from  four  to  six  and  eight 
inches,  such  as  the  fennel,  evergreen  bugloss,  woad,  com- 
frey,  oriental  poppy,  alpine  dock,  and  the  common  day  lily. 
Grasses  and  sedges  have  been  advancing  ;  of  these  the  tall 
Fescue  grass  has  made  leaves  eight  inches  in  length. 
Amongst  the  British  weeds  we  have  numerous  examples 
in  flower,  such  as  the  daisy,  dandelion,  groundsel,  sorrel, 
clover,  and  chickweed.  The  thermometer  this  morning 
fell  to  20**,  being  12**  below  the  freezing  point ;  and  many 
of  the  plants  which  were  in  flower  yesterday  have  now  got 
a  check,  and  every  appearance  of  vegetation  being  thrown 
back. 

Mr  M*Nab  then  gave  the  following  list  of  the  plants  in 
flower  in  the  open  air  at  the  Eoyal  Botanic  Garden  on 
10th  January,  amounting  to  fifty-one  species. 


Ainut  cordifolia 

Garrya  elliptica 

Anchusa  sempervirens 

Gentiana  aoaulis 

Andromeda  floribunda 

HeUebomt  absohasious 

Ap«mogeton  distaohjron 

foetidus 

Arabia  albida 

niger 

Centranthus  maorosiphon 

grandiflora 

CheiranthuB  Cheiri 

major 

Corjlus  Avellana 

odoros 

Cotula  aurea 

orientalis 

minima 

purpurascens 

Crocus  susianus 

yiridis 

Daphne  Mezereum 

Jasminnm  nudiflorum 

Doronicum  caucasicum 

Enappia  agrostidea 

Erioa  herbaoea 

Lonicera  implexa 

TE\.VS.  BOX.  SOC,  VOL.  VIII. 
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Leptofliphon  androsaceus 
Leucooorjne  alliacea 
Limnanthes  grandiflorus 
Matthlola  inoana 
Phlox  Tema 
Potentilla  alba 

Fragariastrom 
Primula  elatior 

valgaris 
Pyretbram  Parthenium 
Rhododendron  atroyirens 
Nobleanum 


Ruta  graveolens 
Sisjrinchium  ooelestinom 
Symphytum  caucasicam 
Tritoma  media 
Tussilago  nivea 

fragrans 
Valeriana  congesta 
Veronica  salicifolia 
Viburnum  Tinus 
Viola  odorata 
tricolor 


Mr  Gorrie  exhibited  flowering  specimens  of  Tusailago 
Jragrans,  collected  in  the  neighbourhood  of  Edinburgh  in 
a  naturalised  state ;  also  twigs  of  Taxodium  aempervirenSj 
bearing  flowers  and  cones. 

Mr  Traill,  Aberlady  Lodge,  stated  that,  in  proof  of  the 
mildness  of  the  season,  he  had  gathered  a  dish  of  the  com- 
mon mushroom  (Agaricus  campeatris)  on  24th  December 
last. 

Dr  Dyce  Duckworth  writes: — "I  send  some  diseased 
leaves  which  I  collected  in  J.  J.  Rousseau's  garden,  near 
Chambery,  in  September  last.  They  are  from  pear  trees. 
There  was  a  great  amount  of  disease,  and  the  fruit  was 
much  deteriorated  in  consequence  of  it.  Some  of  the 
minute  insects  are  still  on  the  leaves,  dead  of  course,  and 
the  surfaces  of  the  laminse  are  covered  with  their  excre- 
ment. There  are  two  curious  excretions,  one  on  each  leaf, 
which  remind  me  of  the  modified  growth  occurring  in  pines 
subject  to  the  adelges  insect." 

Mr  R.  M.  Stark  exhibited  specimens  of  several  interest- 
ing varieties  of  American  ferns,  which  he  had  lately  col- 
lected in  Canada. 

Professor  Balfour  presented  a  portrait  of  the  late  Pro- 
fessor John  Lindley. 
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9th  February  1866. — Professor  Archer  in  the  Chair. 

The  following  Donations  to  the  University  Herbarium 
were  announced : — 

From  the  Rev.  H.  W.  Wood — Specimens  of  Lophodium  gluti- 
nosum  and  Elatine  kexandra. 

From  Dr  Buchanan  White — Specimens  of  Cuscuta  Tri/olii^  col- 
lected near  Perth,  and  several  rare  British  mosses. 

From  Mr  C.  Howie — Specimens  of  Pottia  erinita^  gathered 
near  Duddingston. 

From  Professor  Wilson — about  300  portfolios  of  plants  in- 
teresting in  agriculture. 

From  Mrs  Milne — Specimens  of  Leptodon  Smithii, 

The  following  additions  to  the  Museum  at  the  Botanic 
Garden  were  noticed  : — 

From  Mr  Gorrie — Fruit  of  American  beech. 
From  Mr  P.  S.  Robertson — Fruit  of  Terminalia  Chehula, 
From  Mr  M'Nab — Fruit  of  Doom-palm. 

From  Professor  Balfour — Fruit  of  prickly  pear^  {Opimtia  vul- 
garis). 

The  Secretary  laid  on  the  table  letters  of  thanks  which 
he  had  received  from  the  following  gentlemen  for  their 
election  as  Honorary  or  Foreign  Members : — George  Ben- 
tham,  Esq. ;  Charles  Darwin,  Esq. ;  Dr  J.  D.  Hooker ;  Pro- 
fessor Daubeny ;  Professor  Babington ;  Professor  Harvey;  M. 
Miquel,  Utrecht ;  M.  Grisebach,  Gottingen ;  Professor  Clos, 
Toulouse;  M.  Fee,  Strasbourg;  Dr  Schnizlein,  Erlangen ; 
M.  Oasimir  De  CandoUe,  Geneva;  M.  R  Caspary,  Konigs- 
berg;  M.  Naudin,  Paris;  Dr  Nylander,  Paris;  M  Agardh, 
Stockholm. 

Professor  Balfour  noticed  -the  death  of  Jean  Frangois 
Camille  Montague,  an  honorary  member  of  the  Society. 
He  was  bom  15th  February  1784,  and  died  9th  January 
1866.  He  was  a  distinguished  cryptogamic  botanist,  more 
especially  in  the  department  of  fungology. 

The  foUowiug  Communications  were  read : — 
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I.  On  Plant'Epidemica  in  relation  to  Epidemics  in  Man 
and  Animals*  By  W.  Laudeb  Lindsay,  M.D.,  F.K.S.E., 
F.L.S. 

The  history  of  Epidemiology  shows  that  epidemic  dis- 
orders of  plants  frequently,  if  not  generally  or  always, 
precede,  or  are  contemporaneous  with,  those  of  animals  and 
man ;  and  the  inference  seems  legitimate  that  they  are,  in 
such  cases,  equally  attributable  to  the  action  of  that  mys- 
terious atmospheric  poison,  which  apparently  generates 
such  diseases  as  Cholera  and  Kinderpest.  It  is  probable  that 
the  present  Einderpest  and  the  coming  Cholera  may  be,  in 
this  respect,  no  exceptions  to  the  general  rule,  if  only  ob- 
servation is  sufficiently  on  the  alert.  In  relation  to  the 
devastating  epidemics  of  man  and  animals,  those  of  plants 
are  of  no  small  importance ;  for  the  scarcity,  or  inferior 
quality,  of  staple  food — vegetable  food — (such  as  potatoes  or 
the  cereals)  prepares  the  way  for  the  full  and  speedy  action 
on  man  and  animals  of  those  insidious  volatile  atmospheric 
poisons,  which  appear  equally  to  affect  animal  and  vegetable 
life. 

So  early  as  the  middle  ages  these  facts  appear  to  have 
been  fully  recognised.  Dr  Chambers  remarks  of  the  Plague 
in  Scotland, — "  While  there  are  several  instances  of  famine 
not  followed  by  the  pest,  there  was  scarcely  one  instance  of 
the  pest,  which  was  not  immediately  preceded  by  a  famine. 
So  far  the  opinion  of  modern  medical  writers,  that  deficient 
nutrition  in  the  community  is  one  of  the  predisposing 
causes  of  pestilential  fevers,  may  be  considered  as  borne  out 
by  facts."t     Hecker,  J  again,  mentions  various  epidemics  of 

*  Some  writers  are  in  the  habit  of  speaking  of  EpuSotie  and  Epipkytie 
diseases  as  the  equivalents  or  analogues,  in  the  lower  animalt  and  in  pUmia^ 
respectively,  of  that  class  of  diseases  which  is  usually  termed  Epidemic  in 
man.  The  two  former  designations  are,  however,  liable  to  misconception : 
especially  the  term  Epiphytic^  which  is  for  such  a  purpose  loosely  and  in- 
correctly applied.  It  is  much  more  accurate  and  satisfactory,  therefore,  to  use 
the  general  term  Epidemic  for  the  class  of  diseases  referred  to,  whether  in 
man,  the  inferior  animals,  or  plants. 

t  **  On  the  occurrence  of  the  Plague  in  Scotland  during  the  Sixteenth  and 
Seventeenth  Centuries."  By  Robert  Chambers,  LL.D.  Froeeedmgs  of  Royal 
Society  of  Edinburgh  ^  reported  in  Edin,  New  Philotophical  Journal,  January 
1866. 

X  In  his  "  History  of  the  Epidemics  of  the  Middle  Ages." 
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the  middle  ages  as  ushered  in  by  the  prevalence  of  certain 
Moulds,  such  as  red  fungi,  which  were  popularly  regarded  as 
"  blood  spots,"  and  as  "  signacula"  of  the  coming  pestilence. 
The  connection  of  fungi  with  the  causation  of  epidemics, 
equally  in  man,  animals,  and  plants,  is  a  theory  that  has 
found  favour  from  the  middle  ages  to  the  present  time ; 
and  though  we  now  possess  a  considerable  list  of  diseases 
in  man,  animals,  and  plants,  in  which  fungi  play  an  im- 
portant part,  it  is  yet  doubtful  whether,  in  the  case  of 
epidemics  at  least,  their  presence  is  not  merely  a  result,  in- 
stead of  a  cause,  of  the  original  disease.  The  sudden  ap- 
pearance of  such  diseases  as  the  potato  or  vine  blights  in 
healthy,  previouslyunblighted,  districts;  their  equally  sudden 
disappearance ;  their  apparent  independence  of  the  natural 
barriers  of  climate  or  latitude,  as  well  as  of  the  artificial 
barriers  interposed  in  the  form  of  measures  adopted  for  the 
prevention  of  their  dissemination,  are  circumstances  that 
seem  to  warrant  us  in  placing  these  epidemics  of  plants  in 
certain  respects  in  the  same  category  with  Cholera  or 
Rinderpest. 

During  the  epidemic  of  yellow  fever  at  New  Orleans  in 
1854,  it  was  recorded  by  one  authority,  that "  his  cauliflowers, 
cabbages,  and  radishes  would  wither  and  die ;"  and  by  another 
that  his  fig  trees  did  not  produce  so  "  many  figs  as  usual."* 
The  Rev.  Alex.  Allan — writing  from  the  Old  Manse  of 
Eassie  in  the  "  Dundee  Advertiser,"  of  February  21, 1866— 
connects  the  present  cattle  plague  with  a  "  terrible  mildew 
we  had  during  the  autumn  months,  when  the  whole  potatoes, 
as  well  as  the  turnips,  were  covered  with  it."  An  epidemic 
in  sheep,  in  Forfarshire  in  March  1866,  reported  to  be  Rin- 
derpest by  Professor  Dick  and  other  competent  veterinarians, 
was  attributed,  by  a  commission  of  cattle-dealers  and  stock- 
owners,  who  examined  the  animals  and  the  circumstances 
of  their  attack  on  the  spot,  to  eating  mildewed  turnips.  It 
does  not  follow  that  the  fungus — the  mildew — was  the 
cause  of  the  disease,  or  that  the  latter  would  not  equally 
have  been  produced  had  the  sheep  had  unexceptionable 
food.     But  the  coincidence  is  sufficiently  striking  to  render 

*  "  Yellow  Fever."  By  Dr  La  Roche.  Philadelphia,  1866.  "  Report  of  the 
Sanitary  C^nnmission  of  New  Orleans  on  the  Epidemic  Yellow  Fever  of  1868." 
Both  reviewed  in  Brit,  and  For,  Medieo-Chirurgical  Review^  Oct.  1866. 
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it  worth  while  to  examine  how  far  the  disease  was  ^  propter ^ 
or  only  ekpost,  hoc  ! 

Instances  such  as  these  are  of  course  unimportant  in 
determining  what  is  the  action  of  the  epidemic  constituHon 
of  the  air  on  vegetation ;  for  such  results  may  be  mere 
coincidences,  and  might  equally  have  occurred  under  other 
conditions.  Still  a  full  record  of  aU  mch  coincidences  would 
go  far  to  enable  us  to  deduce  general  conclusions  as  to 
whether  or  not  what  we  conveniently  call  the  epidemic  con- 
stitution of  the  atmosphere  during  such  diseases  as  Cholera 
and  Rinderpest,  has  equal  effect  on  vegetable  and  animal  life. 

I  do  not,  however,  here  propose,  on  the  one  hand,  to  give 
detailed  illustrations  of  the  diseases  of  plants,  which  have 
preceded,  or  been  coincident  with,  former  epidemics  of  man 
and  animals  in  different  parts  of  the  world ;  nor,  on  the 
other,  to  enter  on  the  particulars  of  the  kind  of  observations 
which  are  at  such  a  crisis  as  the  present  (in  regard  to  Bin- 
derpest  and  Cholera)  desirable.  For  both  these  classes  of 
details  I  must  refer  those  interested  to  papers  formerly  pre- 
sented to  this  Society,  or  published,  by  me.* 

II.  Notes  on  a  Botanical  Tour  through  Canada  in  1865. 
By  Mr  R.  M.  Stark. 

Mr  Stark  gave  an  account  of  several  trips  made  by  him  in 
Canada  during  the  summer  and  autumn  of  last  year.  These 
consisted  of  excursions  to  Montreal,  Ottawa,  the  shores  of 
the  Georgian  Bay,  and  Niagara.  He  enumerated  the  most  re- 
markable plants  found  by  him,  amongst  which  were  species  of 
Cypripedium  and  other  terrestrial  orchids,  Asclepias,  Lilium, 
Trillium,  Uvularia,Erythronium,  <fec.  Some  interesting  facts 
'  were  also  given  regarding  the  geographical  distribution  of 
several  of  these  plants  over  the  country,  and  of  the  prevail- 
ing weeds,  most  of  which  seemed  to  be  of  European  origin. 
Several  of  the  rare  American  ferns,  and  their  varieties,  were 
also  noticed.  Mr  Stark  stated  that  he  had  secured  living 
plants  of  all  the  principal  species.  The  paper  W8ts  illustrated 
by  means  of  dried  specimens  and  water-colour  drawings. 

*  "  Suggestions  for  Observations  on  the  Influence  of  Cholera  and  other 
Epidemic  Poisons  on  Vegetation."  Proceedingt  of  Botan.  Soe,  of  Edin,  1866, 
p.  26.  '*  The  Epidemic  Diseases  of  Plants  (also  in  relation  to  the  Gholera 
Poison)."    Astoeiation  Medical  Journal^  1864,  p.  1110. 
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III.  Notice  of  a  Tree  found  in  a  Peat  Moss  in  the  Island  of 
Shapinshay,  Orkney.    By  Mr  Alexander  Buchan. 

Four  specimens  of  what  appeared  to  be  trees  were  sent 
to  Mr  Buchan  from  a  moss  in  Shapinshay  by  Mr  Balfour  of 
Balfour.  Two  of  these,  however,  on  close  examination, 
were  found  to  consist  simply  of  decayed  sphagna,  grasses, 
heath,  and  other  bog  plants.  The  other  two  were  wood, 
one  being  part  of  a  stem  about  2  or  3  feet  in  diameter. 
They  had  both  the  same  structure,  and,  as  far  as  could  be 
determined  from  their  decayed  condition,  were  probably 
oaks.  Mr  Buchan  was  not  able  to  say,  from  the  informa- 
tion he  had  received,  whether  the  two  trees  were  found  in 
situ.  He  mentioned  that  some  years  ago  Dr  Baikie  had 
found  an  oak  tree  in  the  same  moss  about  4  feet  in  dia- 
meter, with  part  of  the  branches  and  root  still  attached, 
thus  showing,  in  an  unmistakable  manner,  that  it  had 
grown  on  the  spot.  After  a  great  storm  a  considerable 
number  of  birch-tree  stumps  were  discovered  under  low- 
water  mark  in  Skail  Bay,  in  the  west  of  Mainland,  still 
standing  in  situ,  the  violence  of  the  storm  having  swept 
away  the  sand  which  had  previously  covered  them  ;  and 
about  the  same  time  a  similar  discovery  of  submerged  trees 
was  made  in  a  bay  to  the  north  of  Shapinshay.  Hence  it 
is  manifest  that  Orkney  has  not  always  been  the  treeless 
region  that  it  now  is,  but  that  at  least  oaks  and  birches 
of  considerable  dimensions  had  once  grown  there.  The 
author  then  referred  to  the  relations  existing  between  the 
physical  features  of  Orkney  and  its  climate.  He  stated 
that  the  hilly  country  in  the  west  of  Mainland  possessed  a 
damp  and  rainy  climate,  as  is  the  case  in  the  west  of  Scot- 
land ;  but  that  to  the  east  of  the  high  ground  the  climate 
was  drier  and  the  rainfall  less,  being  in  Shapinshay  very 
little  more  than  the  rainfall  of  Edinburgh.  It  is  in  this 
latter  district  that  most  of  the  trees  have  been  found,  and 
it  is  probable  that  trees  might  still  be  grown  with  some 
success  in  this  comparatively  dry  climate.  Beferring  to 
the  effect  which  would  follow  if  Orkney  was  joined  to  Scot- 
land in  increasing  the  cold  of  winter  and  the  heat  of 
summer,  and  thereby  producing  a  climate  better  suited  to 
the  growth  of  trees,  he  inferred  the  probability  of  Orkney 
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being  united  to  the  mainland  of  Scotland  at  the  time  \?hen 
such  large  trees  as  those  to  which  he  had  referred  grew  in 
Shapinshay. 

IV.  On  the  Development  of  Leaves.     By  William 
Bamsay  M*Nab. 

In  a  former  paper  the  general  process  of  leaf-development 
was  examined,  and  an  attempt  was  made  to  apply  the  prin- 
ciples thus  obtained  to  an  examination  of  the  process  of 
defoliation.  In  the  present  paper  we  shall  consider  the 
development  of  what  we  called  in  the  former  paper  the 
phylloblast,  and  the  evolution  from  the  phylloblast  of  the 
stipules,  lamina,  and  petiole.  In  other  words,  we  shall 
briefly  examine  the  development  of  the  different  forms  of 
leaves  and  stipules. 

1.  Modes  of  Formation  of  the  Phylloblast. 

We  have  described  the  phylloblast  as  being  the  small 
cushion  or  mamilla  which  is  developed  from  the  etxis,  and 
produces  the  leaf.  The  phylloblast  may  develope  from  the 
axis  in  various  ways  ;  of  these  two  are  noticed  by  Eichler,* 
but  there  seems  to  be  a  third,  which  presents  certain  differ- 
ences from  the  other  two,  and  which  we  shall  describe  here. 
The  third  mode  occurs  in  certain  plants,  as  the  Labiatse, 
with  square  stems  and  opposite  leaves,  and  is,  I  think, 
sufficiently  different  to  warrant  our  making  it  a  distinct 
type.  By  all  those  modes  of  development  the  phylloblast 
reaches  a  certain  stage,  when  it  divides  into  the  hypophyll 
and  epiphyll,  and  then  from  these  two  paxts  the  perfect 
leaf  is  developed. 

The  first  may  be  thus  described : — A  small  cushion  ap- 
pears immediately  underneath  the  growing  point  of  the 
axis,  of  a  size  corresponding  to  that  of  the  insertion  of  leaf 
and  stipules  when  full  grown.  The  phylloblast  thus  ap- 
pears at  once  occupying  exactly  the  proportion  of  the  axis 
that  the  perfect  leaf,  plt^  the  stipules,  will  require.  Thus 
the  phylloblast  may  appear  sis  a  ring  or  as  a  semicircular 
cushion,  according  as  the  leaves  may  be  opposite,  or  only 
occupying  one-half  of  the  axis.    In  the  Galium  and  Bubias, 

*  Zur  EntwiokdongBgeichichte  der  Blattee,  p.  7. 
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Ac,  we  have  a  ring;  in  Hippuris,  again,  we  have  a  number 
of  small  projections  ;  and  in  other  cases,  if  the  leaf  occupies 
one-third  or  two-thirds  of  the  stem,  then  the  phylloblast  is 
developed  at  once  of  the  proportional  breadth.  In  opposite 
leaves  we  have  a  circular  cushion,  as  in  Acer,  Galium, 
Bubia,  Ooffea,  Ac,  and  it  is  in  this  particular  that  the 
Labiates  diflfer,  having  opposite  leaves,  but  the  two  occupy- 
ing only  one-half  the  stem* 

In  the  second  mode  of  development  we  httve  the  follow- 
ing : — The  phylloblast  appears  at  first  of  very  small  size, 
bearing  no  relation  to  the  breadth  of  insertion  of  the  perfect 
leaf ;  but  it  rapidly  develops  to  both  sides,  until  the  space 
covered  is  exactly  equivalent  to  the  insertion  of  the  leaf, 
and  is  in  every  respect  similar  to  the  phylloblast,  deve- 
loped in  the  other  type.  The  broadening  out  always  takes 
place  before  the  phylloblast  shows  any  division  into  hypo- 
phyll  and  epiphyll.  This  type  may  be  seen  in  the  Eanun- 
culacesB,  Rutacese,  Umbelliferae,  BosacesB,  <fec. 

The  third  mode  is  intermediate  between  these  two  types. 
The  relation  of  the  leaves  to  the  stem  in  the  Labiat®  is 
sufficiently  peculiar.  We  have  square  stems,  the  leaves 
opposite,  but  the  bases  of  the  two  only  occupy  altogether 
half  the  stem,  the  other  half,  or  two  quarters,  being  un- 
covered. This  form  agrees  with  the  first  in  the  phylloblast 
appearing  at  on6e  of  the  breadth  occupied  by  the  perfect 
leaf,  but  it  differs  in  the  fact,  that  all  the  opposite  leaves  of 
the  first  type  were  developed  from  circular  cushions,  and 
that  the  half  of  the  phylloblast  developed  the  leaf  and  its 
stipules,  if  the  leaf  possessed  stipules.  In  the  Labiatae  we 
have  opposite  leaves,  developed  from  two  separate  phyllo- 
blasts,  and  not  a  circular  one,  these  two  occupying  only 
one-half,  or  rather  two  quarters  of  the  circumference  of  the 
axis.  The  leaves  of  the  Labiat©  are  destitute  of  stipules, 
which  might  have  occupied  this  missing  part  of  the  phyllo- 
blast. This  may  account  for  the  apparent  exception ;  but 
the  peculiarity  of  the  stem  and  leaves  of  these  plants  is,  I 
think,  sufficient  to  warrant  us  in  considering  them,  if  not 
as  a  separate  type,  at  least  as  a  sub-type. 

By  these  ways  the  phylloblast  proceeds  to  a  certain  stage, 
and  then  it  begins  to  exhibit  traces  of  further  development, 
by  differentiation  into  two  parts.     These  two  parts  have 

TRANS.  BOT.  SOC,  VOL.  VIII.  3  F 

Digitized  by  VjOOQIC 


402         W.  B.  M*Nab  on  the  Developmeni  of  Leaves. 

been  Doticed  in  the  leases  of  all  phanerogams  yet  examined. 
The  first  is  the  stationary,  the  second  the  vegetative  part ; 
and  these  we  have  already  denominated  the  hypophyll  and 
and  epiphyll.  The  hypophyll  forms  the  basal  part,  is  in 
many  cases  of  considerable  size,  and  occupies  the  entire 
lower  part  of  the  phylloblast.  In  some  plants,  and  more 
particularly  in  monocotyledons,  it  is  reduced  to  a  very 
small  size.  This  lower  stationary  part  can  develope  from 
its  margins  or  any  part  certain  leaf-like  structures  (stipules). 
The  upper  border  of  the  hypophyll  forms  the  base  of  the 
epiphyll.  From  this  upper  part  are  developed  the  lamina 
and  petiole.  It  is  thus  obvious  that  the  petiole  is  not 
attached  to  the  axis  directly,  but  is  separated  from  it  by 
the  hypophyll.  The  leaf  is  aJso  not  developed  directly  from 
the  axis,  but  is  developed  entirely  from  the  phylloblast. 

2.  Development  of  the  Epiphyll, 
The  development  of  the  epiphyll  resolves  itself  into  two 
processes — first,  the  formation  of  the  lamina ;  and,  second, 
of  the  petiole.  Both  these  parts  are  not  necessarily  deve- 
loped ;  there  may  be  an  arrest  of  growth,  causing  a  non- 
development  of  one  or  other.  The  sessile  leaves  are 
examples  of  the  arrest  of  development  of  the  epiphyll,  with 
absence  of  the  petiole.  We  may,  perhaps,  here  briefiy 
consider  the  question  of  phyllodia,  as  examples  partly  of 
the  arrest  of  development  of  the  epiphyll.  There  appear 
to  be  two  distinct  kinds  of  phyllodia,  in  so  far  as  there  is 
a  slight  difierence  in  the  parts  concerned.  For  example, 
in  the  Oxalis,  we  have  the  petiole  alone  forming  the  phyllo- 
dium,  but  the  acacia  is  to  be  considered  as  being  formed  by 
the  petiole  and  the  mid-rib.  The  development  of  the  Lirio- 
dendron  gives  an  example  something  similar  to  the  phyllo- 
dium  of  Acacia.  The  epiphyll  at  first  differentiates  into 
the  mid-rib,  which  afterwards  developes  from  its  sides  the 
lamina,  and  when  the  lamina  has  begun  to  develope,  the 
petiole  forms  rapidly.  In  the  Acacia  we  have  a  state  corre- 
sponding to  the  early  stage  of  development  of  Liriodendron, 
before  the  lamina  developes.  If  an  arrest  took  place,  then 
(the  growth  of  mid-rib  and  petiole  still  taking  place) 
we  would  have  an  organ  corresponding  exactly  to  the 
phyllodium  of  Acacia. 
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The  de-velopment  of  the  lamina  always  precedes  that  of 
the  petiole ;  the  lamina  being  always  developed  more  or  less 
before  the  petiole  begins  to  develope.  The  petiole  is  de- 
veloped between  the  hypophyll  and  base  of  the  lamina, 
exactly  as  a  part  of  the  mid-rib  between  two  neighbouring 
pairs  of  pinnae.  The  petiole  developes  either,  after  the 
parts  of  the  lamina  have  fully  appeared,  as  in  many  com- 
pound leaves,  or  before  the  parts  of  the  lamina  begin  to 
form,  as  in  the  Liriodendron.  De  Mercklin  and  Tr^cul  sup- 
posed that  in  Liriodendron  the  petiole  developed  first,  but 
Eichler  shows  this  to  be  incorrect.* 

We  shall  now  proceed  to  examine  briefly  the  further  de- 
velopment of  the  epiphyll,  but  more  particularly  of  the 
lamina  part.  This  involves  a  consideration  of  all  the  difi*e- 
rent  forms  of  leaves.  We  have,  therefore,  to  consider  the 
division  of  the  lamina  into  the  different  parts  of  which  it 
is  composed  in  a  compound  leaf,  or  the  serratures  of  a 
simple  one.  Eichler  calls  this  the  development  of  the 
Spreitenglieder.f  By  spreiteuglieder  he  means  the  divi- 
sions of  the  lamina,  whether  pinnate  or  cleft,  or  only 
serrated.  These  spreiteuglieder  he  divides  according  to 
their  order  of  development,  into  different  orders ;  thus,  all 
those  parts  which  are  developed  immediately  from  the  mass 
of  the  epiphyll,  he  classes  as  parts  of  the  first  order.  The 
parts  of  the  second  order  are  developed  from  those  of  the 
first,  those  of  the  third  from  the  second,  and  so  on.  In  bi- 
pinnate  or  tripinnate  leaves,  there  is  no  difficulty  in  under- 
standing what  parts  belong  to  the  different  orders,  the  lesser 
divisions  being  the  later  developed;  but  in  others  it  is  very 
difficult  to  tell,  unless  the  development  be  watched.  As  an 
example  of  this,  Eichler  mentions  the  leaves  of  Acer  Pseudo- 
platounusy  and  compares  them  with  the  Platanus,  the  former 
having  been  named  from  the  resemblance  of  its  leaves 
to  those  of  the  latter.  But  the  development  shows  they 
are  very  different.  In  the  Acer,  all  the  five  parts  are  of  the 
first  order,  being  developed  at  once  from  the  epiphyll ; 
while  in  the  Platanus  the  terminal  part  and  the  two  side 
parts  only  are  of  the  first  order,  the  second  side  parts  being 
developed  from  the  other  two,  and  therefore  of  the  second 
order. 

•  Loe,  eit.  p.  9.  t  Loe,  eit.  p  10. 
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According  to  Eicbler,  it  is  a  general  rule  that  all  the 
parts  of  one  order  are  developed  before  the  parts  of  the 
next  order  begin  to  appear.  The  exceptions  occur  among 
certain  of  the  Umbelliferse,  with  very  much  divided  leaves. 

There  are  two  types  of  development  of  the  epiphyll.  In 
the  first,  only  the  edges  of  the  epiphyll  develope  the  lamina, 
or  parts  thereof;  in  the  second,  not  only  the  edges,  but 
other  parts,  form  the  lamina.  To  the  first  belong  most  of 
the  simple  leaves  and  most  of  the  compound  ones,  while 
to  the  second  belong  the  peltate  leaves  and  the  leaves  of 
certain  Umbelliferse. 

The  development  of  the  first  of  these  types  is  the  follow- 
ing:— The  epiphyll  appears  as  a  cylindrical,  undivided 
body,  with  a  groove  in  it.  The  edges  of  this  cylindrical 
body  either  slowly  develope  a  long,  transparent,  parenchy- 
matous projection,  which  enlarges  regularly,  and  forms  the 
lamina  of  simple  feather-veined  leaves,  as  Beech,  Citrus, 
Magnolia,  4c. ;  or  they  form  a  lamina  which,  instead  of  be- 
ing regular  and  continuous,  appears  only  at  certain  parts, 
as  in  the  Reseda,  Quercus,  Liriodendron,  <fec.  In  the  cases 
just  mentioned  only  parts  of  the  first  order  are  developed. 
In  other  plants,  numerous  small  mammillse  appear  on  the 
sides  of  the  cylindrical  projection,  from  which  leaflets  are 
developed,  as  in  Eobinia,  Astragalus,  &c. ;  or  these  leaflets 
may  be  still  further  divided,  as  in  Achillea,  Anfhemis,  &c. 
In  all  the  above  cases  the  cylindrical  body  is  the  mid-rib, 
and  hence  the  development  of  the  mid-rib  is  the  primary 
process,  the  development  of  the  spreitenglieder  secondary. 

The  reverse  of  the  above  also  takes  place,  in  which  we 
have  the  development  of  the  spreitenglieder  the  primary 
process,  and  that  of  the  mid-rib  the  secondary.  This 
occurs  in  most  temate,  pinnate,  digitate,  and  palmate  leaves. 
Here  the  leaflets  are  developed  not  at  once  from  the  mid- 
rib, as  in  the  Eobinia  or  Astragalus,  but  from  above  down- 
wards, one  after  the  other,  basipetally,  or  from  the  base 
upwards,  basifugally,  a  pair  of  leaflets  being  developed  at 
a  time,  and  then  the  mid-rib  following. 

From  this  we  learn,  that  under  the  ordinarily  received 
name  of  pinnate  leaves,  are  grouped  together  a  series  which 
develope  in  no  fewer  than  three  difi'erent  ways — either,  flrst, 
as  in  the  Eobinia,  the  leaflets  appearing  from  the  primarily- 
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developed  mid-rib ;  or,  second,  the  leaflets  appearing  in  pairs 
basipetally,  as  in  the  rose,  the  mid-rib  developing  after  the 
first  pinnsB ;  and,  third,  basifugally,  as  in  the  pea,  &c. 

Of  the  second  type  there  are  two  varieties.  In  the  first, 
the  edges,  and  also  the  lower  part  of  the  epiphyll,  develope 
leaflets,  as  in  the  Lupin,  Oxalis,  Geranium,  Tropaeolum, 
and  in  peltate  leaves,  4c.  ;  in  the  second,  parallel  rows  of 
leaflets  appear  on  the  inner  side  of  the  epiphyll,  as  in  the 
leaves  of  some  UmbellifersB, 

We  shall  now  proceed  to  consider  the  types  of  develop- 
ment of  the  forms  of  leaves,  or  the  further  development  of 
epiphylL  The  first  attempt  to  divide  leaves  according  to 
the  development  was  made  by  Steinheil,*  who  distinguished 
between  what  he  called  the  centripetal  and  centrifugal 
modes.  In  the  centrifugal  type  the  base  of  the  leaf  was 
developed  first,  and  he  believed  this  was  the  type  on  which 
all  compound  leaves  were  developed.  The  centripetal  was 
the  reverse  of  the  centrifugal,  or  the  apex  developed  first 
and  the  base  last ;  and  to  this  type  he  referred  all  simple 
leaves.  Schleidenf  and  De  Mercklin,J  and  more  recently 
Schacht,§  held  that  there  was  only  one  type,  the  centri- 
petal of  Steinheil,  and  that  the  apex  was  always  developed 
first,  the  base  last.  Naegeli,  on  the  other  hand,  held  that 
all  leaves  developed  after  the  centrifugal  type,  thus  giving 
an  opinion  directly  at  variance  to  that  of  Schleiden. 
Tr^cul  distinguished  four  types.  These  are — 1«^,  the  basi- 
petal ;  2d,  the  basifugal ;  3c?,  the  parallel ;  and  4^A,  the 
mixed.  In  the  first,  or  basipetal  type,  the  parts  develope 
from  the  apex  towards  the  base,  so  that  the  younger  are 
nearer  the  axis ;  in  the  second,  or  basifugal  type,  the 
reverse  takes  place — the  older  being  towards  the  axis,  the 
younger  away  from  it ;  in  the  third,  or  parallel  type,  the 
parts  develope  simultaneously  between  apex  and  base,  and 
are  therefore  of  the  same  age  ;  and  lastly,  the  fourth,  mixed 
type,  comprises  all  that  cannot  be  included  in  the  other 
three  types.    Tr^ul  characterises  the  type  as  chiefly  having 

*  Steinheil.    *'  Observations  snr  la  mode  de  raccroissement  des  feuiUes/'  in 
Aunales  des  Sciences  Nat.  (2  ser.)  torn.  yiii. 

t  Grundziige  der  Wissenschftl.  Botanik,  II.  Auft.    Bd.  ii.,  p.  171,  teq, 
X  Znr  Enwickelnngsgeschichte  der  Blattgestalten.    Jena  1846. 
I  Qrandriss  der  Anatomie  nnd  Physiologic  der  Gewachse,  p.  109. 
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the  centre  parts  oldest,  and  those  towards  apex  and  base 
youngest.  Trocars  classification  is  not  comprehensive 
enough,  because  he  has  confined  himself  to  the  develop- 
ment of  parts  of  the  first  order  only.  Now  the  parts  of 
diflferent  orders  develope  quite  unconnected  with  those  of 
next  and  lower  orders ; — ^we  must  therefore  always  take 
into  account  the  development  of  parts  of  the  fijrst  order  as 
afibrding  characters  of  the  different  types,  and  under  each 
of  the  types  consider  also  as  subdivisions  the  development 
of  the  parts  of  the  second  or  higher  orders. 

Eichler  gives  eight  types.  One  of  these  occurs  only  in 
a  secondary  way,  so  we  cannot  consider  it  as  a  type.  We 
shall  therefore  consider  seven  types,  with  different  varieties 
under  each.  To  these  types  belong  both  simple  and  com- 
pound leaves.  The  distinction  is  one  not  in  type  of  develop- 
ment, but  merely  in  the  degree  to  which  the  differentiation 
of  parts  has  been  carried.  The  difference  is  thus  only  one 
of  degree  of  division^  not  of  type.  The  same  view  is  stated 
in  the  abstract  of  a  paper  read  at  the  Linnean  Society  on 
Nov.  2,  1865,  by  Harland  Coultas,  Esq.,  in  the  "  Gardener's 
Chronicle,"  Nov.  25.  The  general  view  is  correct,  but  the 
difference  of  type  has  not  been  kept  in  view,  as  he  says 
(foe.  cit) — "  The  passage  from  the  digititte  to  the  pinnate 
form  is  simply  affected  by  the  genesis  of  an  axis  or  common 
support  of  the  leafiets,  which  thus  become  separated  and 
distributed  on  either  side  of  that  axis.  The  formation  of 
the  axis  is  considered  as  the  result  of  the  superior  vital 
activity  of  the  leaflets  of  the  pinnate  leaf ;  whilst  in  the 
digitate  leaf  that  axis  is  rudimentary,  simply  because  the 
leaflets  are  deficient  in  the  vital  power  necessary  to  form 
one."  It  is  simple  enough  when  so  put,  but  the  comparison 
cannot  be  entertained  for  a  moment  on  account  of  the  dif- 
ference of  type  of  development.  We  have  ahready  shown 
pinnate  leaves  develope  in  different  ways,  but  the  digitate 
leaf,  as  in  the  horse  chestnut,  developes  after  the  temate 
type,  and  in  fact  affords  no  ground  for  comparison. 

As  before  pointed  out,  either  the  edge  alone,  or  edge 
and  inner  surface  of  the  epiphyll  developes  the  blattglieder. 
This  enables  us  to  divide  the  whole  series  of  leaves  into 
two  divisions,  under  which  we  can  arrange  the  different 
types.   First,  Those  in  which  the  edge  of  the  epiphyll  alone 
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developes  the  blattglieder.  This  includes  five  types ; 
Eichler,  however,  gives  six :  1,  Basifugal,  and  2,  Basipetal 
types  (Eichler  in  Tr^cul's  sense).  3.  The  Divergent  type 
(Eichler),  in  which  the  blattglieder  develope  from  the  cen- 
tral part  towards  both  ends,  as  in  Tr^cul's  mixed  type. 
Eichler  gives  a  convergent  type,  the  converse  of  this,  but 
it  occurs  only  in  parts  of  the  second  order,  and  is  therefore  not 
a  t^e.  4.  Simultaneous  (Eichler),  where  the  parts  develope 
simultaneously  between  base  and  apex.  5.  Ternate  (Eichler), 
in  which  two  opposite  parts  are  developed  from  one  of  higher 
order,  occurring  very  frequently,  but  was  confounded  with 
the  basifugal  type  by  De  Mercklin  and  Tr^cul.  Second, 
Those  in  which  the  inner  side  as  well  as  the  edges  of  the 
epiphyll  develope  blattglieder.  This  includes  two  types. 
(>.  The  Cyclical  type  (Eichler),  which  is  found  in  peltate 
and  such  leaves ; — the  parts,  however,  may  be  developed 
basifugally,  basipetally,  &c.  7.  The  Parallel  type  (Eichler, 
not  Trecul),  with  the  blattglieder,  developed  in  vertical  rows 
on  both  sides  of  the  middle  line,  a,nd  parallel  to  the  marginal 
rows. 

Eichler  gives  lists  of  the  plants  whose  leaves  develope  in 
diflferent  ways  under  the  different  types.  I  shall  only  give 
a  few  examples,  and  refer  to  Eichler's  paper  for  further 
information : — 

A,  Blattglieder,  developed  only  from  the  edges  of  the  epiphyll. 

Type  I.  Basifugal.* 

Parts  of  second  order  (if  present)  basifugal. 

Pisum  sativum  (a),  Mahonia  fascicularis  (j8),  StaphyUta 
pinnata  (7),  RtUa  graveoUns  (a).  All  Leguminosae,  with 
true  pinnate  leaves  (7),  several  UmbeUiferaa  (y). 

Type  II.  Basipetal. 

(a)  Parts  of  second  order  (if  present),  basipetal. 

Myriophjllum  (a).  Rose  (a),  Potentilla  (a),  Poterium  (a). 
HeUeborus  fodtidus  (7).  Most  Monocotjledons,  except 
Palms  (y), 

(/3).  Parts  of  second  order,  basifugal. 

Acer  PseudO'Flatanus  (a),  A.  platanoides,  and  the  other 
species  of  Acer  (7). 

*  The  type  is  only  applied  to  parts  of  the  first  order.   («),  Ezamhied  hy  my- 
self.    (/3),  On  Tr^cul's  authority,     {y),  On  Eichler's  authority. 
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Ttpk  III.  Divergent. 

Parts  of  second  order  (if  present),  basifiigal,  but  divergent  in 
relation  to  parts  of  the  first  order. 
Achillea  (a),  Pyrethrum  (7),  Anthemis  (y),  &c. 

Type  TV.  Simultaneous. 

Parts  of  second  order  (if  present),  simultaneous. 
Raphis  (a),  Palms  (7). 

Ttpb  V.  Temate. 

(a),  Parts  of  second  order  (if  present),  temata 

Trifolium  (a),  Cytisus  (a),  Fragaria  (a),  Aquil^a  (a), 
PsBonia  (a),  liopyrum  thalictroides  (7),  Hialictrum 
aquilegifoUum  (7). 

(0),  Parts  of  second  order,  temate ;  but  in  parts  of  higher 
orders  only  the  middle  part  (or  also  one  of  the  side  parts) 
temate. 

Arcdia  spino»a{^)^  A.  japoniea  (7),  Thalictrum  Jlavum, 
T,  vaginatum,  &c.  (7). 

(7),  Parts  of  the  second  order  produced  as  bifurcations  of  the 
side  parts  of  the  temation  of  the  first  order. 

Ziquidamber  styradjiua  (a),  Platanus  (a),-^*cuZtt#  Hip- 
pocastanum  (a),  Banunculus  hederaceus,  &c.  (7). 
Aconitum  NapeUus  (a),  Helleborus  niger  (7),  Anemone 
sylvestris  (7),  &c. 

B.  Blattglieder,  developed  from  the  inner  side,  as  well  as  edges 
of  the  epiphyll. 

Type  VI.  Cyclical. 

(a),  With  basipetal  development. 

Ricinus   communis  (7),  TropsQolum   (a),    Geranium   (a), 
Lupinus  (a),  and  apparently  all  peltate  leaves  (7). 
(/3),  With  simultaneous  development 

Podophyllum  peltatum  (a). 
(7),  With  divergent  development 

Drosera  rotundifolia  (a),  D,  intermedia  (7),  &c.  (The 
glands  develope  in  a  convergent  manner  towards  the 
centre  from  both  ends.) 

Typb  VII.  Parallel. 

(a),  With  basifugal  development 

Foeniculum  (a),  Libanotis  (7),  Ferula  Ferulago  (7),  and 
other  Umbeliiferas  (7). 
(/3),  With  basipetal-cyclical  development  in  the  parts  of  the 
first  order. 

Spircea  lobata  (Tr^cul). 
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3.   Development  of  the  HypophyU, 

The  stipules  are  developed  from  the  hypophyll — either 
the  edges  alone,  or  the  part  between  the  axis  and  epiphyU, 
taking  part  in  the  development.  When  the  edges  of  the 
hypophyll  develope  the  stipules,  then  we  have  free  lateral 
stipules  produced.  If  the  part  between  the  axis  and  epi- 
phyU take  part  in  the  development,  then  we  have  such 
stipules  as  the  ochrea  produced.  The  stipules  may  either 
appear  very  early,  before  the  parts  of  the  epiphyll  begin  to 
develope,  or  they  may  appear  after  they  are  developed,  or 
during  the  evolution  of  the  blattglieder.  One  plant,  how- 
ever, always  follows  a  certain  mode,  and  does  not  vary  from 
it.  The  free  lateral  stipules  are  to  be  considered  as  typical, 
and  the  other  varieties  are  but  modifications. 

If  modified  by  adhesion,  we  have  adnate  stipules.  They 
may  adhere  to  each  other,  as  in  the  single  interpetiolar  sti- 
pules of  Cinchonaceee.  In  Galium  the  stipules  are  not  united 
throughout  their  whole  length,  but  only  at  the  base,  and  as- 
sume a  leaf-like  appearance.  They  have  no  buds  in  their 
axils,  and  develope  from  the  hypophyll,  and  not  from  the 
epiphyll.  In  Btcimts  communis  the  phylloblast  appears  as  a 
ring  round  the  axis,  the  stipules  being  united  at  the  part 
opposite  the  leaf-stalk.  The  stipule  is  thus  placed  opposite 
the  leaf,  and  not  beside  it. 

Adnate  stipules  are  generally  considered  to  be  those 
united  to  the  petiole,  as  in  the  rose.  Eichler  denies  this, 
and  says  that  the  broad  part  in  a  rose-leaf  bearing  the 
stipules  is  the  developed  hypophyll,  the  petiole  only  begin- 
ning where  the  stipules  terminate.  I  do  not  think  we  have 
as  yet  sufficient  grounds  for  this  view,  and  prefer  to  consider 
the  stipules  of  the  rose  as  adhering  to  the  petiole,  as  I  have 
not  been  able  to  trace,  by -development,  that  the  part  alleged 
is  really  the  hypophyll.  We  shall  therefore  consider  adnate 
stipules  as  those  which'  adhere,  either  together,  as  Eichler 
defines  them,  or  adhere  to  the  petiole. 

We  must  be  careful  to  distinguish  between  sheathing 
petioles  and  sheathing  stipules.  In  the  Foeniculum,  ^go- 
podium,  Thalictrum,  Ac,  we  have  sheathing  petioles,  the 
development  clearly  showing  that  they  are  developed  by  the 
epiphyll  alone.    In  Helleborus,  4c.,  the  hypophyll  developes 

TRANS.  BOT.  SOC,  VOL.  VIII.  3  G 
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no  stipules  or  appendages,  the  petiole  alone  enlarging  and 
forming  a  true  petiolar  sbeath.  In  many  Umbelliferae 
there  are  sheathing  stipules,  in  which  not  only  the  edges, 
but  also  that  part  of  the  hypophyll  between  the  petiole 
and  axis  take  part  in  the  development.  We  may  have 
three  forms — First,  the  ochreate  stipule,  in  which  we  have 
adhesion  of  the  two  stipules,  so  as  to  form  a  single  stipule, 
situated  in  the  axil  and  around  the  leaf,  as  in  Polygonaceae, 
Ac.  In  the  second  form  we  have  the  stipules  united  at  both 
edges,  forming  the  peculiar  stipule  seen  in  the  India- 
rubber  ;  while  in  the  third  we  have  no  adhesion  of  the  two, 
or  what  would  be  a  stipule  of  India-rubber  cut  into  two,  an 
example  of  which  we  see  in  the  Liriodendron  tvlipifera. 

There  are  certain  minute  organs  called  stipels  produced 
at  the  base  of  the  leaflets  in  Thalictrum,  Phaseolus,  &c. 
They  appear  to  be  secondary  stipules,  but  little  is  known 
about  them.  They  differ  considerably  in  many  plants,  and 
are  chiefly  seen  in  those  whose  leaves  develope  after  the 
temate  type,  where  each  sub-division  is  a  repetition  of  the 
other. 

In  this  communication  I  have  attempted  to  verify  a  few 
of  the  leading  facts  mentioned  by  Eichler.  For  this  purpose 
I  selected  types  of  the  more  important  plants,  and  carefully 
watched  the  development.  The  results  are  given,  for  the 
most  part,  from  what  has  been  observed  ;  and,  at  the  same 
time,  the  chief  views  of  Eichler  will  be  brought  under  the 
notice  of  British  botanists.  The  subject  is  one  of  great 
importance,  in  regard  to  the  study  of  the  morphology  and 
physiology  of  the  leaf  itself,  and  it  is  also  of  value  to  the 
taxonomist  in  giving  clearer  views  of  the  multitude  of 
leaf  forms,  and  in  placing  the  characters  derived  from  them 
on  a  more  scientific  basis.  Moreover  the  development  of 
the  parts  of  the  flower  must  also  in  a  great  measure  rest 
on  the  proper  interpretation  of  leaf  development.  We 
must,  without  doubt,  look  for  the  solution  of  many  of  the 
most  difficult  problems  in  the  morphology  of  the  flower  to 
the  careful  study  of  the  development  of  the  leaf. 

The  subject  is  a  large  one,  and,  having  closely  followed 
Eichler,  the  study  of  the  dicotyledonous  leaves  only  has  been 
specially  attempted.  I  have,  however,  also  examined  several 
Monocotyledons,  as  well  as  some  ferns  and  lycopods.     The 
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chief  object  has  been  to  attempt  to  reduce  all  the  leaf-forms 
to  a  few  well-marked  types,  and  thus  introduce  a  natural 
classification  of  leaves,  instead  of  the  artificial  one  generally 
adopted.  In  this  Eichler  has  succeeded  admirably,  and  I 
trust  that  his  observations  will  enable  a  natural  classification 
of  leaf-forms  to  be  given,  and  also  that  our  views  of  leaf 
morphology  will  be  placed  on  a  sure  and  strictly  scientific 
basis. 


V.  Report  on  the  Flowering  of  Plants  in  the  Open  Air  at 
the  Royal  Botanic  Garden.     By  Mr  M*Nab. 

Since  the  last  meeting  of  the  Society  (11th  January  1866) 
vegetation  has  progressed  at  a  very  rapid  rate,  owing  to  the 
comparative  mildness  of  the  weather.  On  the  12th  of 
January  the  thermometer,  about  daylight,  fell  to  20**,  and  on 
the  13th  to  21°.  With  the  exception  of  the  29th,  30th,  and 
Slst  of  January,  when  the  thermometer  on  each  of  these 
mornings  fell  respectively  to  31°,  30°,  and  28°,  no  other 
mornings  showed  any  appearance  of  frost.  Since  the  com- 
mencement of  February  the  lowest  point  indicated  up  to 
yesterday  was  36°;  while  this  morning  (9th  February) 
the  thermometer  fell  to  30°,  but  only  for  a  short  period. 
The  report  on  the  aspect  of  the  open-air  vegetation  laid 
before  the  last  meeting,  showed  that  fifty-one  species  of 
plants  were  then  in  flower.  This  large  number  has  greatly 
diminished  the  amount  usually  recorded  as  being  in  bloom  at 
February  meeting— only  ten  extra  being  now  added — viz., 
Galanthus  nivalis  on  the  14th  January ;  Eranthis  hyemalis 
on  the  20th  ;  Crocus  vermis,  22d ;  Lefocojum  vemunij  24th  ; 
Scilla  bifoliay  30th ;  Galanthus plicatus  on  the  4th  February; 
Orobus  vemns,  6th  ;  Nordmannia  cordi/olia,  7th  ;  Scilla 
sibirica,  8th  ;  Symplocarpus  fodidus,  8th.  Many  of  the 
plants  recorded  as  being  in  flower  on  the  11th  of  January 
had  only  a  few  blooms  expanded  at  that  time ;  some  of 
these  are  now  in  perfect  beauty,  such  as  HeUeborus  pwrpur- 
ascenSy  H.  AhschasicvSy  H,  albicans ,  H,  olympicus^  Crocus 
stisiantiSy  &c.  Many  of  the  ordinary  herbaceous  plants 
continue  to  flower  profusely,  and  have  been  blooming  during 
the  whole  winter.     Of  these  may  be  mentioned  the  pansy, 
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sweet  violets,  primroses,  oxlips,  the  gentian,  stocks,  wall- 
flowers, and  the  sweet-scented  and  white  coltsfoot.  The 
winter  aconite,  the  common  and  Crimean  snow-drop,  and 
yemal  snowflake  are  now  in  perfection,  and  all  the  varieties 
of  the  Crocus  vemus  are  rapidly  advancing.  Calceolarias 
and  verbenas  are  still  alive  in  the  open  borders,  no  frost  yet 
experienced  being  sufficient  to  destroy  them.  Herbaceous 
vegetation  of  every  description  is  advancing  fast,  such  as 
tulips,  crown  imperials,  narcissus,  jonquils,  snowflakes,  and 
gladioli,  some  of  them  having  pushed  from  two  to  six  inches 
through  the  ground.  Many  of  the  flowering  shrubs  and 
trees  continue  to  progress  freely  ;  the  yellow  Japan  jasmine 
is  still  in  full  bloom,  and  the  Bhododendron  nobhanum  is 
also  in  flower  in  sheltered  situations ;  while  the  B.  atrovi- 
rens,  from  the  incessant  gales  accompanied  by  heavy 
showers,  has  been  robbed  of  the  beauty  which  it  usually 
presents  at  this  season  of  the  year.  Salix  violacea  and 
Gydoniajaponica  are  also  in  flower,  standard  plants  of  the 
latter  being  unusually  green  with  new-formed  foliage,  and 
also  thickly  studded  with  flower  buds.  The  Garrya  eUijh 
tica,  hazels  and  poplars  are  still  covered  with  their  catkins. 
The  buds  of  lilacs,  roses,  scarlet  currants,  Canadian  mespilus 
and  thorns  are  now  far  advanced,  the  leaves  of  the  latter 
being  partially  expanded,  as  shown  by  specimens  exhibited 
to  the  meeting.  The  leafbuds  of  all  the  deciduous  forest 
trees  are  thickening  up  very  fast,  so  as  to  make  them  ap- 
pear darker  and  heavier  than  they  generally  do  at  this 
period  of  the  year.  There  is  every  prospect  of  an  early 
spring,  unless  some  unforeseen  change  of  weather  takes 
place.  Many  of  the  plants  now  recorded  as  being  in  flower 
are  fully  a  month  earlier  compared  with  late  years. 

From  a  record  kept  by  Mr  M*Nab  of  the  flowering  of  the 
snowdrop  during  the  last  sixteen  years,  marking  the  date  of 
the  opening  of  the  first  bloom  during  each  season,  it  appears 
that  in  1863  the  first  flower  was  seen  open  towards  the  end 
of  December.  In  1851, 1852, 1853, 1854, 1858, 1859,  1860, 
1861,  1862,  1864, 1865,  and  1866,'  the  first  fiowers  were  ob- 
served open  in  January,  and  mostly  between  the  8th  and 
24th  of  that  month.  In  1850, 1856,  and  1857  they  opened 
in  February,  while  in  1855  it  was  the  month  of  March  be- 
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before  the  first  bloom  appeared,  owing  to  the  frozen  state 
of  the  ground  under  a  coating  of  snow. 

The  Eev.  Francis  Bedford  sent  a  notice  of  the  flowering 
of  Daphne  Mezereum  on  the  2l8t  January,  the  winter  aconite 
on  the  24th,  and  the  Crocus  stisianm  on  the  26th,  at  St 
Paul's  Parsonage,  Silloth. 


8th  March  1866. — Dr  Alexander  Dickson,  V.P.,  in 
the  Chair. 

The  following  Donations  to  the  Library  were  laid  on  the 
table : — 

Transactions  of  the  Royal  Scottish  Society  of  Arts,  Vol.  VII. 
part  I. — From  the  Society. 

Ljchnophora  Martius  und  einige  Benachbarte  Gattungen,  von 
C:  H.  Schultz-Bipontinus. — From  the  Author. 

Jahresbericht  der  PoUichia  eines  NaturwisschaftUchen  Vereins 
der  Rheinpfalz. — From  the  Society. 

Sur  la  Possibility  d'atteindre  le  Pole  Nord,  par  M.  Charles 
Martins. — From  the  Author. 

The  following  Donations  to  the  University  Herbarium 
at  the  Royal  Botanic  Garden  were  announced  : — 

From  Dr  John  Kirk. — Collection  of  plants  from  Renkioi,  Syria, 
Olympus,  Dardanelles,  Egypt,  &c. 

A  letter  was  read  from  M.  Areschoug,  Professor  of  Botany, 
Upsala,  thanking  the  Society  for  his  election  as  a  Foreign 
Member. 

The  following  Communications  were  read : —      ^ 


I.  Notice  of  the  Plantations  of  Cinchona  at  Darjeeling, 
By  Dr  Thomas  Andbkson,  Calcutta.  Communicated  by 
Professor  Balfour. 

Dr  Anderson  states  that  plantations  of  Cinchona  have 
been  formed  at  Daijeeling  at  five  elevations — ^viz.,  5321  feet, 
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5000  feet,  4410  feet,  3332  feet,  and  2256  feet  above  the  level 
of  the  sea ;  and  that  the  number  of  Cinchona  plants  in 
these  plantations  on  1st  November  1865,  were — rCinchona 
succirubra,  43,134  ;  C.  Calisaya,  142 ;  G.  micrantha,  4264 ; 
C.  officinalis  (including  vars),  66,330 ;  G.  poMdiana,  5092 — 
total,  108,962. 


II.  Notes  of  a  Botanical  Tour  through  the  United  States 
in  1865.     By  Mr  E.  M.  Stark. 

The  author  gave  a  short  sketch  of  various  botanical  trips* 
he  had  made  during  last  year  in  the  United  States,  and 
noticed  the  principal  plants  which  he  had  met  with.  His 
first  field  of  investigation  was  New  York  and  its  vicinity,  where 
he  gathered  many  interesting  species,  such  as  Hibiscus  mos- 
cheutoSy  Vemonia  noveboracensis,  Gheilanthes  vestita,  and 
Woodsia  obtusa.  Proceeding  to  Philadelphia,  he  visited  the 
pine  barrens  of  New  Jersey,  which  produce  a  vegetation  pecu- 
liar to  the  district,  represented  hj  DroserafiliformiSynudsonia 
ericoideSy  Oentiana  angustifolia,  Lycopodium  carolinianumy 
&c.  In  returning  from  New  York  to  Canada,  he  ascended 
Mount  Washington  in  New  Hampshire,  which  is  between 
6000  and  7000  feet  high.  There  many  interesting  alpine 
plants  were  met  with,  including  Andromeda  hypnoides^ 
Diapensia  lapponica,  Rhododendron  lapponicum,  Houstonia 
ccerulea,  Menziesia  ccerulea.  He  found  that  these  alpine 
regions  were  not  so  much  visited  by  botanists  as  might  be 
expected,  considering  that  there  is  a  comfortable  hotel  at 
the  summit  of  the  mountain,  and  a  good  carriage  road  all 
the  way. 


III.  Report  on  the  Flowering  of  Plants  in  the  Open  Air 
at  the  Royal  Botanic  Garden,     By  Mr  M*Nab. 

Mr  M*Nab  stated  that  since  the  last  meeting  of  the  Bo- 
tanical Society  (9th  February  1866),  vegetation  had  almost 
been  at  a  standstill,  in  consequence  of  the  prevalence  of 
frost  and  snow.  Up  to  the  date  of  last  meeting,  the  lowest 
readings  of  the  thermometer  were  20°  and  21°,  which  hap- 
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peiied  on  the  12th  and  13th  of  January.  On  four  other 
mornings  only  did  the  thermometer  fall  below  the  freezing 
point — viz.,  once  to  28°,  twice  to  30°,  and  once  to  31°  The 
comparatively  mild  weather  then  experienced  caused  vege- 
tation to  advance  rapidly,  as  indicated  by  the  large  number 
of  plants  in  flower,  recorded  at  the  meetings  of  the  Society 
on  11th  January  and  9th  February.  Since  the  latter  date, 
there  has  been  a  complete  change.  Only  on  three  mornings 
did  the  thermometer  at  daylight  stand  above  the  freezing- 
point — viz.,  on  22d  February,  when  it  indicated  34^;  23d 
February,  38° ;  and  3d  March,  34° ;  on  all  other  mornings 
the  thermometer  ranged  from  28°  to  32°,  except  on  the 
morning  of  the  5th  of  March,  when  it  fell  to  14°.  At  the 
present  time,  snowdrops  may  be  said  to  be  in  perfection,  as 
well  as  the  winter  aconite,  vernal  snowflake,  and  the  cloth 
of  gold  crocus  (G.  stmanus)^  while  the  ordinary  varieties  of 
spring  crocuses,  with  the  exception  of  the  large  yellow 
variety,  are  still  very  far  behind.  Scilla  sibirica  and  S. 
bi/olia  remain  much  in  the  same  state  as  at  the  last  report. 
Many  of  the  plants  previously  mentioned  as  being  in 
bloom  during  the  months  of  January  and  February  have 
not  advanced.  The  dark  variety  of  Primula  vulgaris  has 
been  flowering  freely  since  the  beginning  of  December. 
The  varieties  of  Primula  vulgaris  are  exceedingly  hardy, 
and  therefore  very  useful,  and  ought  to  be  more  cultivated 
during  the  spring  months  as  edging  plants.  When  done 
flowering,  they  can  be  stored  away  in  some  back  comer  till 
autumn.  The  dwarf  Narcissus  pumilus,  which  usually 
flowers  about  the  end  of  February,  is  not  yet  showing 
bloom.  The  crown  imperial  (Fritillaria  imperialis)^  which 
has  been  noted  in  flower  as  early  as  the  10th  of  March,  is  not 
more  than  six  inches  above  the  surface  of  the  ground,  which 
is  exactly  the  height  it  was  on  the  9th  of  February  last.  Bibes 
sanguineum  has  been  recorded  in  flower  as  early  as  the  6th 
of  March,  but  up  to  this  time  there  are  no  signs  of  any  of 
the  flower-buds  opening.  The  flowers  and  unexpanded 
buds  of  all  the  early  rhododendrons,  particularly  those  be- 
longing to  the  Nobleanum  set,  have  been  totally  destroyed 
by  the  late  severe  frost,  while  all  the  later  varieties  seem 
as  yet  uninjured.  The  catkins  of  the  hazel  and  poplar 
have,  become  brown  and   flaccid,  as  well  as  the  young 
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growths  on  many  of  the  roses  produced  during  the  winter 
months.  The  spring-flowering  hellebores  have  suffered 
much,  and  the  young  shoots  of  many  other  perennial  herba- 
ceous plants  are  more  or  less  injured.  Intermediate  stocks 
and  wallflowers  planted  out  last  August  have  grown  rapidly 
during  the  autumn  and  winter  months.  This  advanced 
state  has  caused  many  of  these  plants  to  get  destroyed  by 
the  recent  low  temperature.  In  some  cases  their  tops  were 
taken  off  late  in  autumn  for  the  purpose  of  dwarfing,  which 
has  caused  them  to  put  out  numerous  young  growths.  Those 
so  treated  are  now  in  perfect  health,  while  many  of  those 
uncut  are  much  destroyed.  The  topping  of  many  of  these 
plants  seems  to  secure  them  against  the  effects  of  an  incle- 
ment winter.  Owing  to  the  state  of  the  weather  during 
the  past  month,  few  plants  can  be  added  to  the  former  lists. 
Of  shrubby  plants,  the  only  additional  one  to  record  is 
NuttaUia  cerasi/ormia,  a  rosaceous  plant,  which  came  into 
flower  on  the  12th  of  February,  both  on  walls  and  standards. 
This  introduction  from  California  may  be  ranked  amongst 
our  earliest  shrubby  plants,  introduced  during  recent  years, 
both  for  flower  and  foliage.  This  is  one  of  the  few  instances 
of  the  same  generic  name  being  applied  to  two  different 
plants  at  the  present  time.  The  plant  under  consideration 
was  named  NuttaUia  by  Dr  Torrey  in  1848,  after  a  distin- 
guished American  botanist.  The  other  plant  which  has  the 
same  generic  name  is  an  American  malvaceous  plant,  named 
after  the  same  botanist,  by  Dick,  in  1833.  Amongst  the 
herbaceous  plants  which  have  flowered  since  the  last  meet- 
ing are  Siayrinchium  grandiflorum  album  on  the  23d  of 
February,  Arabia  aJbida  on  the  24th  of  February,  and 
Aubretia  grandijhra  on  25th  February ;  certainly  a  short 
list  when  the  advanced  period  of  the  year  is  considered. 

Mr  Alex.  Craig  Christie  recorded  the  following  new  sta- 
tions for  rare  plants,  in  the  neighbourhood  of  Edinburgh, 
viz. : — Scutellaria  galericulatay  in  a  marsh  near  Duneam 
Hill,  abundantly ;  Mercurialis  annua  and  Artemisia  cam- 
pestris,  at  St  Davids ;  and  Lastrea  spinvlosa^  in  Humbie 
woods. 

Miss  Gibson-Craig,  Hermiston  House,  sent  a  notice  re- 
garding  a  hyacinth    bulb   which   had  been   placed    in    a 
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flower-pot  in  an  inverted  position.  It  produced  leaves  and 
a  flowering  stem  with  flower-buds  beneath  the  soil,  which, 
when  the  plant  was  taken  out  and  placed  in  the  proper 
position,  expanded  in  a  few  days. 

Mr  W.  H.  Symes  presented  specimens  of  eight  species  of 
fungi,  some  of  them  being  new  to  Britain.  They  were 
collected  in  1865  by  Dr  E.  Oapron,  near  Guildford  in 
Surrey. 

Dr  Carrington  presented  specimens  of  Scapanta  Bar- 
tJiorgiij  Nees — a  species  new  to  Britain. 

Mr  Daniel  Haubury  presented  to  the  Museum  fruit  of 
Myroxylon  perui/erum  from  Brazil. 

Mr  P.  S.  Eobertson  exhibited  twigs  of  Cujpreaeua  cor- 
nef/ana,  with  male  and  female  flowers. 

Dr  Balfour  announced  that  the  herbarium  of  the  late  Dr 
Lindley  was  now  being  offered  for  sale. 

Dr  Schoedhe  Bobertson  presented,  through  Dr  Nivisou, 
a  walking-stick  made  from  the  stem  of  the  Jersey  tree- 
cabbage. 


12th  April  1866. — Dr  Grevillb,  President,  in  the 
Chair. 

The  following  Donations  to  the  Library  were  laid  on  the 
table : — 

Transactions  of  the  Northumberland  and  Durham  Natural 
History  Society,  Vol.  I.,  Part  1. — From  the  Society. 

Transactions  of  the  Scottish  Arboricultural  Society,  Vol.  IV., 
Part  1. — Prom  the  Society. 

Mittheilungen  des  Natarwissenschaftlichen  Vereines  f iir  Steier- 
mark,  heft  1-3,  1864. — From  the  Natural  History  Society  of 
Graz. 

Beretning  om  en  Botanisk  Beise  i  Valders,  foretagen  i  Som- 
meren,  1864,  af  H.  C.  Printz. — From  the  University  of  Christiania. 

Zologisk-Botaniske  Observationer  fra  Gudbrandsdalen  og 
Dovre,  af  Robert  CoUeti — From  the  University  of  Christiania. 

Scriften  der  Koniglichen  Physikalisch,  Ockonomischen  Gesell- 
schaft  zu  Konigsberg,  Parts  1  and  2,  1864. — From  the  Society. 

TRANS.  BOX.  SOC,  VOL.  VIII.  3  H 
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The  following  Donations  to  the  Herbarium  were  an* 
nounced : — 

From  Dr  Rae — Parcel  of  Plants  collected  in  1864,  between 
Fort  Garry  and  Fort  Pitt,  on  the  Saskatchewan  River,  between 
lat  50°  and  62°  30'  north,  and  long.  90°  to  108°  west 

From  Dr  John  Lowe,  Lynn,  Norfolk— Rare  £nglish  Hants. 

From  Professor  Dickie,  Aberdeen— Sj^ecimens  of  Azolla  from 
Victoria,  Western  Australia. 

From  the  Hon.  Mrs  Mackenzie— rSpecimen  ^  Lmaria  refifxa 
from  Mentone. 

The  following  Donations  to  the  Museum  at  the  Rotanic 
Garden  were  noticed  :— 

From  John  Wright,  Esq.,  W.S. — Section  of  Stem  of  Hickory 
Tree  grown  at  Inrerleith  Row,  Edinburgh,  by  the  late  Captain 
Mitchell. 

From  Mrs  Douglas,  Momingside — ^Flour  made  from  American 
Ruckwheat. 

From  Messrs  J.  and  J.  Cunningham,  West  Row — Palm-nut 
Meal  from  Africa. 

From  Mr  John  Sadler — Specimens  of  Dried  Fungi. 

From  Mr  Adam  White — Specimen  of  Fasdated  Stem  of  Daphne 
Laureola. 

The  Secretary  laid  on  the  table  letters  of  thanks  which 
he  had  received  from  the  following  gentlemen,  for  their 
election  as  Honorary  and  Corresponding  Members : — M.  A. 
Bunge,  Dorpat ;  Professor  Visiani,  Padua ;  Dr  Brandis, 
Bonn;  Professor  Asa  Gray,  Harvard  University,  Cam- 
bridge, Mass. ;  M.  Planchon,  Montpellier ;  Dr  F.  Welwitsch, 
London. 

Dr  Brandis  sent  a  letter  announcing  the  proposed  sale  of 
the  vegetable  microscopical  preparations  belonging  to  the 
collection  of  Dr  Sanio,  Privat-docent  of  Botany  at  Konigs- 
berg.  There  are  2243  slides,  with  specimens  for  the  micro- 
scope ;  and  the  value  of  the  whole  is  L.225. 

The  following  Communications  were  read : — 
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I.  On  the  Savages  of  Scolytus  destructor,  Cossus  ligne- 
perdus,  and  other  Insects,  on  Forest  Trees.  By  Professor 
Archer. 

The  extensive  ravages  made  in  the  forests  and  planta- 
tions of  Europe  by  various  insects  in  their  larva  state  have 
lately  attracted  much  attention  from  those  interested  in  the 
preservation  of  timber  trees.  Hitherto  nothing  has  been 
done  systematically  in  this  country  for  preventing  or  curing 
the  evil ;  but  the  greater  value  of  wood  in  France  has  led 
our  ingenious  and  highly  methodical  neighbours  to  investi- 
gate the  matter  thoroughly ;  and  several  eminent  men  have 
bestowed  time  and  attention  upon  it,  and  have  devised 
means  for  saving  the  trees  which  are  attacked.  Dr  Eugene 
Robert  of  Bellevue,  France,  has  been  most  successful.  He 
finds  that  if  the  bark  is  removed  partially  from  the  parts 
attacked,  the  larvae  can  be  killed  by  an  application  of  gas 
tar,  after  which  a  new  growth  of  bai'k  covers  the  exposed 
part  of  the  stem.  If  left  to  itself,  this  would  cause  a  sort 
of  strangulated  growth  of  the  wood,  because  the  new  bark 
clings  so  tightly  that  the  tree  becomes  what  is  technically 
called  hide-bound  under  it.  He  remedies  this  by  an  instru- 
ment in  the  form  of  a  triple  hook,  with  sharp  cutting  point, 
and  with  this  he  scratches  the  young  bark  longitudinally. 
The  effect  is  complete,  and  many  trees  are  saved  by  this 
method,  which  otherwise  would  be  quite  killed. 

The  most  serious  of  these  insect  enemies  are — Scolytus 
destructor,  which  particularly  attacks  the  elm.  This  tree 
is  also  subject  to  injury  from  Scolytus  pygmceus,  S.  mutti- 
striatus,  Hylesinus  vomuSy  Saperda  punctata,  S.  carcharias, 
Zeuzera  (esculi  or  wood  leopard,  and  Cossus  ligniperdus  or 
goat  moth.  The  oak  is  attacked  by  Scolytus  muUistriatus, 
S.  intricatus,  Clytus  arcuatus,  Cerambyx  heros,  &c.  The 
ash  by  Hylesinus  fraxini,  U.  crenatus,  &c.  The  conifer© 
by  Scolytus  pini,  &c.  The  apple  and  plum  by  Scolytus 
pruni.  The  acacia  by  Clytus  mysticus,  &c.  The  birch  by 
Scolytus  betulce.  The  larvse  of  all  these,  except  Cossus,  are 
as  small  as  grains  of  rice  ;  but  those  of  Cossus  ligniperdus 
are  often  more  than  an  inch  in  circumference,  and  form  a 
favourite  food  for  the  woodpecker. 
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The  paper  was  illustrated  by  specimens  of  wood,  showing 
the  effects  produced  by  the  different  insects. 


II.  On  the  Production  of  Alcohol  and  Paper  from  Wood. 
By  M.  CoLLADON.    Communicated  by  Professor  Abcheb. 

III.  Notice  of  Fimgi  collected  near  Bridge  of  Eam^  Perth' 
shire,  in  September  1865.     By  Mr  John  Sadlkb. 

The  author  gave  an  account  of  an  excursion  he  made  in 
September  last  to  the  woods  in  the  neighbourhood  of  Bridge 
of  Earn  for  the  purpose  of  collecting  fungi.  He  enume- 
rated about  forty  species,  some  of  which  are  of  rare  occur- 
rence in  Scotland. 

The  paper  was  illustrated  by  dried  specimens  of  the 
plants. 

IV.  List  of  Marine  Algce  collected  in  Otago,  New  Zectland. 

By  W.  Laudbb  Lindsay,  M.D.,  F.E.S.E.,  4c. 

My  collection  of  Otago  Marine  Algae  was  made  (in  1861) 
chiefly  in  the  following  localities : — 

1.  In  rock-pools,  at  low  water,  Greenisland  Peninsula  or 
Bluff  (columnar  basalt) ;  about  eight  miles  southwards  of  Dun- 
edin« 

2.  The  shores  of  Otago  Harbour,  especially  about  Danedin 
itself ;  and  between  it  and  Port  Chalmers,  eight  miles  distant 

3.  The  coast  at  Ocean  Beach  (sand  dunes),  and  the  Forbury 
(Trappean  rocks  and  cliffs),  about  two  miles  west  of  Dunedin. 

4.  The  Greenisland  coast  between  Ocean  Beach  and  Otokia, 
Saddlehill ;  a  range  southward  of  about  ten  miles. 

5.  The  coast  on  both  sides  of  the  mouth  of  the  Clutha,  extend- 
ing for  about  ten  miles  north  and  south  thereof,  including  the 
cliffs  and  coast  between  the  Kaitangata  coal-field  and  the  Clutha 
sand-spit ;  the  said  sand-spit  itself ;  Willshire's  Bay ;  the  Nuggets 
and  Shaw's  Bay  (clifls  and  shingly  beach). 

All  these  localities  are  on  the  east  coast,  and  give  a  fair 
representation  thereof ;  including  deep  and  shallow  water ; 
sand,  shingle,  and  mud  beaches;  and  clifl^s  and  rocks  of  vary- 
ing height  and  mineralogical  character. 
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I  am  indebted  for  the  determination  of  the  species  in  the 
following  enumeration  to  the  kindness  of  my  friend  Pro- 
fessor Harvey  of  Dublin,  Before  he  examined  my  collec- 
tion, he  wrote  me* — "  The  New  Zealand  sea  is  not  a  very 
rich  one  (though  Otago  is  a  much  better  habitat  than  Auck- 
land), and  I  rarely  find  new  species  in  the  later  parcels 
received."  His  anticipations  were  fully  borne  out,  the 
result  of  his  examination  being  that  not  a  single  species 
new  to  science,  and  only  one  new  to  the  New  Zealand  Flora1[ 
were  found  among  my  collectanea.  It  must  be  borne  in 
mind,  however,  that  my  collection  was  extremely  limited 
and  superficial ;  and  I  cannot  think  that  a  systematic  and 
full  collection  of  even  the  marine  alg»  of  the  Otago  coasts 
would  be  equally  barren  in  the  discovery  of  novelties.  It 
is  of  interest — ^as  regards  the  geographical  distribution  of 
the  species  contained  in  the  following  list — that  only  five 
species,  or  about  16  per  cent,  are  British  ;  a  striking  con- 
trast to  the  fresh-water  Diatomacece,  no  less  than  86  per  cent, 
of  which — that  is,  the  great  bulk  thereof — are  British. 
Moreover,  of  the  marine  alg»  undemoted,  the  British  species 
are  confined,  with  one  exception  (Ceramium  rubrum),  to 
the  CMorospermece.  I  saw  no  lack  in  Otago  of  fresh- water 
and  terrestrial  algse — the  lower  or  more  minute  forms  of  the 
Chlorospermece — which,  indeed,  grow  abundantly  in  the  same 
sorts  of  habitats  as  in  Britain.  But  the  specimens  I  brought 
home  were  found,  on  examination,  not  to  be  in  a  fit  or  favour- 
able state  for  determination ;  an  experience  which  also 
occurred  to  me  in  Iceland  in  1860.  Indeed,  many  of  the 
fresh- water  algae  decay  so  readily,  that  they  can  be  properly 
examined  only  on  the  spot  by  the  local  botanist,  who  has 
in  this  department  of  botany  alone  a  wide  and  interesting 
field  of  research  before  him.  The  little  fresh- water  ponds  or 
lagoons  of  the  sand  dunes  of  the  Qreenisland  coast — about 
tlie  mouth  of  the  Kaikorai — the  product  of  rains,  seemed 
covered  in  great  measure  with  a  confervoid  vegetation.  The 
stream  called  the  Owhiro,  which  meanders  through  the 
Taeri  plain,  and  which  has  become  virtually  a  stagnant 
ditch — the  result,  perhaps,  of  the  drainage  of  the  plain  and 
the  cutting  of  the  "  bush**  or  forest — is  also  overgrown  with 

•  Letter  of  September  10, 1862. 

t  Otago  Cryptogams,  TVatu.  of  Uu  Sodeiy,  toL  viii.  p.  288. 
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confervse ;  as  are  to  a  greater  or  less  degree  the  marshes 
of  the  Eaikorai.  The  damp  face  of  the  limestone  cliffs 
behind  Greenisland  church,  and  similar  damp  rock-faces  in 
ravines  and  caves  throughout  the  Greenisland  district,  are 
coated  and  discoloured  by  various  of  the  lower  CfUoro^ 
epemiece,  associated  with  H^xUioce  and  Mosses.  So  abun- 
dantly do  they  clothe  and  discolour  the  rocks  bounding 
the  ravine,  near  the  waterfall  at  Woodbum,  Saddlehill, 
that  the  blackened  rock  has  the  local  reputation  of  being 
coal  t  These  algoid  coatings  of  natural  sections  of  the 
rocky  strata  are  very  annoying  to  the  geologist,  entirely 
transforming  or  obscuring,  as  they  too  frequently  do,  the 
petrological  page  that,  would  otherwise  be  so  legible  and  so 
attractive  to  him.  It  is  perhaps  unfortunate  for  the  geo* 
hgist  that  "  outcrops"  or  sections  of  strata,  in  countries  both 
new  and  old,  should  so  frequently  produce,  as  well  as  occur 
in,  damp,  shaded,  wooded  dells  \  but  it  is,  on  the  other  hand, 
equally  fortunate  for  the  Crypiogamic  Botanist^  who  may 
there  with  confidence  look  for  a  rich  harvest  of -terrestrial 
Alg8B,  and  of  Hepaticse  and  Mosses. 

MARINE  ALG^. 
I,  MELANOSPERMEiE. 
Fam.  I.  FucACEiB. 

Genus  1.  Cvstophora. 

Species  1.  C.  retroflexa,  J,  Ag.     Rock' pools,  Green- 
island Peninsula ;  Shaw's  Bay. 
2.  C.  Lyallii,  Harv.     FL  N.Z.,  plate  108.     (C. 
platylobiuni,    J,    Ag.      Otago    Crypto- 
gams,* p.  284.f) 
Genus  2.  Fucodiura. 

S[>ecics  3.   F.  chondrophyllum,  J,  Ag, 
(Xiphophora,  FL  N.z) 
Genus  3,  Horinosira. 

Species  4.  H.  Banksii,  Ag,    Otago  Cryptogams,  p.  284. 
Genus  4.  D'^Urvillea. 

Species  5.  D'U.  utilis,  Bory,    Abundant  on  the  Green- 
island coast. 

*  "  On  New  or  Rare  Cryptogams  from  Otago,  New  Zealand." — Tntfu,  Bot. 
Soc.  ofEdin.,  1866,  vol.  viii.  p.  280. 

t  Professor  Harvey  informs  mo  (letter  of  March  2,  1866),  that  he  now  con- 
Bidera  O.  Lyallii  and  C,  platylobium  the  same. 
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Fam.  II.  Laminariace/k. 
Genus  5.  Macrocystis. 

Species  6.  M.  pyrifera,  j4g.     Abundant  on  the  Green- 
island  coast. 

Fam.  III.  Chordariji. 
Geniis  6^  Mesogloia. 

Species  7.  M.  intestinalis,  Harv,     Rock-pools,  Green- 
island  Peninsula. 
Genus  ?.  Chordaria. 

Species  8.  C.  sordida,  Bory, 

11.  RHODOSPERME^. 

Fam     IV.    RHODOMELACEiB. 

Grenus  8.  Chondria. 

Species  9.  C.  macrocarpa,  Harv. 
Genus  9.  Polyzonia. 

Species  10.  P.cuneifolia,  Mont, 
Genus  10.  Bostrychia. 

Species  11.  B.  arbuscula,  Harv,     Rock-pools,  Green- 
island  Peninsula. 
Genus  11.  Polysiphonia. 

Species  12.  P.  Lyallii,  Hook,  fit,  and  Harv.   Rock*  pools, 
Greenisland  Peninsula. 
13.  P.  botryocarpa,  Hook.JU.  and  Harv, 

Fam.  V.  Laurenciacbji. 
Genus  12.  Laurencia. 

Species  14.  L.  virgata,  J.  A*j. 

Fam.  VI.  Sphjirococcoideji. 
Genus  13.  Gracilaria. 

Species  16.  G.  coriacea,  Harv, 

Fam.  VII.  Rhodymbniacea. 
Grenus  14.  Plocamium. 

Species  16.  P.  angustum,  Hook.  fit.  and  Harti. 
Genus  15.  Rhodymenia. 

Species  17-  R.  epymenioides,  Harv, 

Fam.  VIII.  Crtptonemiaceji. 
Genus  16.  Gymnogongrus. 

Species  18.  G.  furcellatus,  Ag. 
Genus  17.  Callophyllis. 

Species  19.  C.  Hombroniana,  K^z. 

20.  C.  erosa.  Hook,  fil.  and  Harv. 
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Genus  18.  Gigartioa. 

Species  21.  G.  radula,  J,  Ag,     (Otago  Crypt.,  p.  284.) 
22.  G.  livida,  J,  Ag.     Rock-pools,  Greenisland 
Peninsula. 
Genus  19.  Iridsea. 

Species  23.  I.  lusoria,  Harv.     (Otago  Crypt.,  p.  284.) 
Genus  20.  Nemastoma. 

Species  24.  N.  Daviesii,  Harv, 

Fani.  IX.  Cerahiacbji. 
Genus  21.  Ptilota. 

Species  25.  P.  formosissima,  Mont,  Rock-pools,  Green- 
island  Peninsula. 
Genus  22.  Ceramium. 

Species  26.  *C.  rubrum,  Ag,  Rock-pools,  Greenisland 
Peninsula :  common  along  the  east  coast 
of  Otago. 

III.  CHLOROSPERMEiE. 
Fam.  X.  Ulvaceji. 

Grenus  23.  Porphyra. 

Species  27.  *P.  laciniata,  Ag,   Rock-pools,  Greenisland 
Peninsula ;  Otago  Harbour :  common  on 
east  coast  of  Otago. 
Genus  24.  Enteromorpha. 

Species  28.  *E.  compressa,  Orev.     Rock-pools,  Green- 
island Peninsula ;  Otago  Harbour :  com- 
mon on  the  east  coast  of  Otago. 
29.  *E.  intestinalis,  Link.   Frequently  or  gene- 
rally accompanies  the  preceding. 

Fam.  XI.  SiPHONEiB. 
Genus  25.  Codium. 

Species  30.  *C.  tomentosum,  Ag,  Rock-pools,  Green- 
island Peninsula. 

Fam.  XII.    CONFERVACE^. 

Genus  26.  Conferva. 

Species  31.  C.  Darwinii,  Kutz.  Rock-pools,  Green- 
island Peninsula. 

The  Pacific  waves  cast  on  the  Greenisland  coast  of  Otago 
vast  masses  of  "  sea  wrack"  or  "  tangle,"  which  rival  in  ap- 
pearance and  extent  the  similar  heaps  of  the  J^t^caceoe  thrown 
by  the  Atlantic  rollers  on  our  own  western  coasts,  and  which 

*  Indicates  spocies  which  are  British. 

m 
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become,  in  the  latter,  the  prey  of  the  kelp-gatherer  or 
farmer.  In  Otago  such  masses  consist  mainly  of  the  com- 
moner species  of  I/Urvillea  and  MacrocystiSy  with  Homio- 
aira  and  Cystophora,  Of  these  the  largest  is  lyUrviUea 
utilisy  whose  fronds  attain  a  length  of  ten  feet.  Its  stem 
and  branches  possess  considerable  thickness,  and  have  great 
variety  of  outward  form  or  aspect.  Some  specimens  I  picked 
were  seven  inches  broad  and  one  thick ;  and  when  dried, 
by  exposure  on  the  beach  above  high-water  mark,  were  as 
hard  as  wood.  Others  were  sub-cylindrical,  about  one-half  to 
three-fourths  of  an  inch  in  diameter.  When  varnished,  after 
being  dried,  the  latter  specimens  bear  considerable  resem- 
blance to  pieces  of  inflated,  dried,  and  varnished  intestine — 
large  and  small,  of  man  and  animals — as  these  are  exhibited 
in  anatemical  museums  I  Between  the  flattened  or  broad, 
and  the  cylindrical  or  narrow  forms,  there  is  every  gradation 
of  dimension  and  shape.  All  sizes  and  sections  are  beauti- 
ful illustrations  of  cellular  structure,  the  stem  consisting  of 
a  series  of  loculi  of  varying  size  and  form,  separated  by  thin 
membranous  dissepiments.  They  are  rendered  more  interest- 
ing by  the  fact  pointed  out  by  Professor  Harvey,*  that  "  there 
is  no  other  instance,  I  believe,  of  the  Jioneycomb  structure  in 
the  algce."  The  stem  of  I/UrviUea  utilis  is,  moreover,  when 
dried  naturally  or  artificially,  perhaps  capable  of  utilisation 
in  the  manufacture  of  certain  articles  for  which  horn  has 
been  hitherte  employed.  Illustrations  of  such  applications 
of  similar  dried  algae  from  the  Cape  were  shown  in  the 
Exhibition  of  1862. f  In  order  te  draw  attention  to  the 
possible  economical  applications  of  this  and  other  New 
Zealand  algae,  I  have  deposited  illustrative  suites  of  speci- 
mens in  the  following  public  museums: — 1.  Economic 
Botany,  Kew ;  2.  Economic  Botany,  Edinburgh  ;  3.  In- 
dustrial Museum  for  Scotland,  Edinburgh. 

MacTocysiis  pyrifera  is,  next  te  I/UrviUea,  one  of  the 
hugest  and  commonest  ^'  tangles''  of  the  east  coast  of  Otago. 
It  somewhat  resembles,  though  on  a  larger  scale,  our  com- 
mon Ftunts  vesiculostis,  of  which  it  is  here  te  a  great  extent 
the  representative.      Its  pyriform  air-cells,  on  specimens 

*  Letter  of  October  9, 1862. 

t  Chislin's  GoUection  ;  Cape  of  Good  Hope  Exhibits. — Catalogue,  p.  112. 

TRANS.  BOT.  800.,  VOT..  VIII.  3  I 
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thrown  up  on  the  beach,  are  frequently  found  coated  with 
various  zoophytes  analogous  to  our  Fluatrce  and  SerttdaruB. 

The  genus  Hormosira  was  formerly  well  designated  by  its 
name  Moniliformia.  Its  species  have  a  rosary-like  char- 
acter, the  stem  and  branches  consisting  of  a  series  of 
blackish,  sub-spherical  or  oblong  balls  or  vesicles,  which 
separate  from  each  other  like  beads,  when  the  plant  decays 
on  the  shore. 

The  species  of  GystopJiora  are  among  the  commonest  algse 
of  the  Otago  east  coast.  Their  globular  air- vesicles,  which 
are  about  the  size  of  a  boy's  marble,  become  detached  in  the 
course  of  the  decay  of  the  plant  when  cast  ashore.  When 
dry  they  are  hard  externally,  and  being  very  light,  they  run 
freely  before  the  wind  on  the  sands  and  sand-dunes. 

At  the  Industrial  Exhibition  in  Dunedin  during  Novem- 
ber 1862,  what  is  reported  to  have  been  "  Carrageen"  or 
"  Irish  moss"  was  shown  from  the  coast  near  the  mouth  of 
the  Tokomairiro ;  and  in  the  New  Zealand  Exhibition  of 
1865,*  also  at  Dunedin,  a  specimen  labelled  "  Chondrua 
criapus,  or  Edible  Sea-weed,"  from  the  island  of  Waiheke, 
Auckland,  was  also  displayed.  There  is  at  present,  however, 
no  proper  proof  that  the  true  "  carrageen,"  or,  indeed,  any 
true  species  of  Chondrus^  occurs  in  New  Zealand ;  and  it  is 
probable,  until  the  contrary  is  established,  that  the  Otago 
and  Auckland  "  carrageen"  is  some  species  of  Oigartina  or 
Gymnogongrua^  especially  the  former.  Our  British  Oigartina 
mammiUosa  (J.  Ag.),  grows  on  our  own  shores,  along  with 
Chondrua  criapua,  and  is  collected  and  used  for  the  same 
purposes,  being  frequently,  indeed,  preferred  to  the  latter 
from  its  asserted  superior  gelatinosity. 

Y.  On  a  new  apeciea  of  Melanoapora  from  Otago^  New 
Zealand.  By  W.  Lauder  Lindsay,  M.D.,  F.R.S.E.,  Ac. 
(Plate  V.  figs.  7-12.) 

Fam.  Xylographidbi,  Nyl. 
Gen.  Melanospora,  Mudd, 

Sp.  Otagensis,  new  sp,  (Plate  V.) 

The  thallua  (fig.  7)  is  sub-determinate,  tartareous,  thick 
(a),  of  cretaceous  texture,  and  chalk-white  colour ;  sub- 

*  Catalogue,  p.  11. 
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farinose  or  sub-pulverulent ;  smoothish,  but  sub-rimose  or 
sub-areolate.  It  resembles  in  thickness,  colour,  and  texture 
the  thallusof  a  sterile  condition  of  Pertusa/ria  velata  (Turn.), 
with  which  it  is  associated  in  the  only  specimen  which 
occurs  in  my  herbarium ;  but  it  is  much  smoother,  more 
continuous,  less  rimose,  and  free  of  the  verrucosities  which 
characterise  the  thallus  of  the  Ferttisarta. 

The  apothecia  (fig.  7)  to  the  naked  eye  are  minute,  black, 
and  punctiform,  studding  the  white  thallus,  on  which  they 
are  somewhat  prominent  from  the  contrast  of  colour.  Under 
the  lens  (fig.  8)  they  are  found  to  vary  in  form  from  lirel- 
loid  (6c)  to  angulose  or  diflform-lecidine  (a)  ;  though,  for  the 
most  part,  they  are  short,  sub-oblong,  broadish,  pseudo- 
lirell®  (6),  generally  straight,  sometimes  slightly  wavy; 
pitch-black — disk  and  margin  or  exciple  alike  (figs.  10, 11)  ; 
solitary  or  scattered,  never  confluent;  simple;  sub-sessile  or 
adnate,  scarcely  immersed  (by  the  base  only,  fig.  11,  c).  In 
the  mature  or  old  state,  the  disk  (figs.  9, 10, 11)  is  flat  or  con- 
cave (fig.  11,  a),  with  a  distinct  prominent  margin  (6),  which 
varies  in  thickness ;  is  generally  entire,  though  sometimes 
slightly  wavy  or  sinuous;  and  is  usually  more  or  less  involute 
(fig.  9,  adb)  on  the  disk.  In  the  young  state,  and  in  the 
lirelloid  condition,  the  apothecia  are  marked  by  a  central 
longitudinal  chink,  which  is  the  line  of  opening  up  of  the 
margins  from  the  disk  in  process  of  maturescence  (fig.  8,  c  ; 
9,  a  b).  In  general  external  chcuracters  these  apothecia  have 
considerable  resemblance  to  those  of  Opegrapha  cerebrina 
(DC),  0.  teaaerata  (DC),  and  0.  varia  (Pers.),  as  figured 
in  the  English  Botany,  plates  2632  and  1890. 

The  spores  (fig.  12)  are  abundant  and  distinct,  brown, 
1-septate,  about  -0006"  long  and  -0003"  broad,  oval-oblong, 
constricted  or  not,  opposite  or  at  the  septum  (afe),  some- 
times figure-8  shaped  (a),  or  solseform  (upper  half  broader 
and  shorter  than  the  lower,  6). 

The  elements  constituting  the  hymenium  are,  however, 
indistinct ;  no  thecsB  or  paraphyses  are  visible,  and  the  re- 
action with  iodine  is  sometimes  pale  blue,  sometimes  none. 
The  apothecia,  indeed,  in  my  solitary  small  specimen  do 
not  appear  to  be  normally  or  fully  developed  ;  my  specimen 
cannot  be  regarded  as  a  typical  or  satisfactory  one,  and  it 
remains,  therefore,  for  the  local  botanist  to  determine  the 
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characters  of  the  thecse  and  paraphyses,  and  how  far  my 
foregoing  description  applies  to  more  normal  or  typical  con- 
ditions of  the  plant 

Habitat. — On  columnar  basalt ;  Greenisland  Bluff,  near 
Dunedin,  in  the  province  of  Otago,  New  Zealand,  October 
1861  ;  associated  vrith  sterile  conditions  of  Pertuaaria 
veUUa  (Turn.) 

Family,  genus,  and  species  are  alike  new  to  the  New 
Zealand  flora. 

The  spores  of  M.  Otagensis  bear  considerable  resem- 
blance  to  some  forms  or  conditions  of  tliose  of  Opegrapha 
subeffigurans  (Nyl.  lAch.  N.Z,y  258);*  but  the  latter  is  a 
corticolous  species,  the  thallus  is  obsolete,  and  the  apothecia 
are  compound  and  stellsXe-Arthonioid. 

In  regard  to  its  apothecia,^  M.  Otagensis  resembles  some 
forms  of  Opegrapha  spodopolia  (Nyl.  L.  N.Z.y  257),t 
which  is  a  saxicolous  species ;  but  the  apothecia  of  Uie 
latter  are  generally  distinctly  Opegraphoidy  and  frequently 
elongated  and  sinuous.  The  spores,  moreover,  at  once  dis- 
tinguish the  two  plants,  being  in  the  Opegrapha  colourless, 
fusiform,  and  polyseptate.J 

M.  Otagensis  appears  to  be  closely  allied  to  the  British 
M.  cerebrina  (DO.,  Mudd,  Manual,  226  ;  E.  Bot,  pL  2632, 
fig.  1).  It  is  distinguished,  however,  by  its  solitary,  scat- 
tered apothecia ;  their  more  generally  lirell»form  character ; 
the  more  frequently  solaeform  aspect  of  the  spores,  which 
differ  also  in  size,  and  which  never  exhibit  the  bluish  or 
blackish  colour  described  by  Leighton.§ 

I  have  here  adopted  Mudd's  genus  Mdanospora  provision- 
ally, for  reasons  of  convenience,  and  because  his  classifica- 
tion and  nomenclature  are,  for  the  present  at  least,  those 
which  are  most  familiar  to  British  lichenologists.  I  do  not, 
however,  profess  to  agree  with  him  in  considering  such  a 
genus  necessary  or  well  established.  || 

*  '*  Lichenes  Noybb  Zelandiad  qiios  ibi  legit  anno  1861  Dr  Lauder  Lindsay." 
— "  Journal  of  Linnean  Society,"  Botany,  voL  ix.  p.  244.  Lindsay,  "  Obser- 
vations on  new  Lichens  and  Fang!  f^om  Otago,  New  Zealand." — Traau. 
Royal  Society  of  Edinburgh,  vol.  xxiv.  p.  416,  plate  xxix.  fig.  18. 

t  Lindsay,  "Obs.  New  Zeal.  Lich.  and  Fungi,"  p.  416. 

t  Ibid.  p.  416,  plate  xxix.  fig.  20. 

§  Monograph  of  British  Graphidese,  1854,  p.  8. 

II  It  must  be  borne  in  mind,  that  CJotda  had  previously  given  the  same 
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I  am  not  to  be  understood  as  endorsing  the  opinion  that  Ope- 
grapha  cerebrina  (DC.)  should  be  referred  to  a  separate  genus ; 
that  that  genus  is  appropriately  designated  Melanospora;  that 
the  genus,  whether  so-called  or  not,  belongs  to  a  group  appro- 
priately denominated  by  Nylander,  Xylographidei.  I  have, 
at  the  least,  great  doubts  as  to  the  propriety  of  distributing 
three  such  plants  as  Opegrapha  tesserata  (DC),  0.  cerebrina 
(DC),  and  0.  lentiginosa  (Lyell),  in  three  different  genera, 
Lithograplia  (Nyl.),  Melanospora  (Mudd),  and  Stictographa 
(Mudd).  In  particular,  the  two  latter  Opegraphce  agree  in 
certain  characters,  such  as  their  l-septate,  coloured  spores, 
which  appear  to  ally  them  naturally  in  one  genus ;  and 
they  have  been  so  allied  or  associated  by  Stizenberger.* 

I  admit  there  is  a  group  of  a  few  lichens — a  heterogeneous 
and  puzzling,  though  small  one — whose  apothecia  are  partly 
lecideiform,  partly  lirellseform ;  which  thus  possess  the 
characters  both  of  Lecidece  and  Oraphidece,  and  which  may 
therefore  properly  be  classified,  provisionally  at  least,  in  an 
iutermediate  family  or  tribe.  I  do  not,  however,  admit  the 
appropriateness  of  the  name  assigned  by  Nylander,  Xylo- 
p^aphidei;  nor  the  correctness,  especially  as  regards  com- 
prehensiveness, of  its  definition. 

Lichenologists  are,  however,  far  from  unanimous  regard- 
ing the  true  character  and  position  of  such  lichens  as  the 
three  British  Opegraphce  above  named.  Nylander  {Prodr. 
140)t  classes  0.  cerebrina  as  a  Leddea  ;  though  in  the  sup- 
plement to  the  same  work  (p.  195)  he  puts  as  a  query  the 
possibility  of  its  more  appropriate  position  beside  0.  tesserata 
in  his  genus  Lithographa.  Leighton,  again,  regards  0, 
cerebrina  as  a  true  Opegrapha;  while  Mudd  places  it  in  his 
new  genus  Melanospora;  and  Massalongo,  Stizenberger, 
and  Krempelhuber  in  Massalongo's  genus  Encephdlo- 
grapha.X  Under  the  whole  circumstances,  I  am  disposed 
to  regard  Xylographidei^  Melanospora^  and  M.  Otagensis  as 
alike  provisional,  subject  to  re-nomenclature  and  re-arrange- 


name  to  a  gentiB  of  Funffi  (that  which  is  generallj  recognised  by  Fungolo- 
gists  as  the  genus  CeratotUma  of  Fries.) 

*  "  Beitrag  zur  Flechtensystematik,'*  St  Gall  (Switzerland)  1862,  p.  163. 

t  "  Prodromus  LichenographisB  Ghvlliie  et  AlgerisB."    Bordeaux,  1857. 

t  Massalongo  "  Miscell.  Lich.,*' 19.  **  Geneac.  Lich.,"  18.  Krempelhuber 
"  Die  Lichenen  Flora  Bayems."    Munich,  1869,  p.  206. 
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ment  with  the  improvement  and  extension  of  our  knowledge 
regarding  the  plants  respectively  hereinbefore  referred  to 
as  species,  genus,  or  family. 


Description  of  Plate  V.figs.  7-12. 

Fig.  7.  MeUmotpcra  Otoffcnsis,  Linds.    About  nat  size. 
Fig.  S.  Portion  of  thallus  greatly  magnified. 

a.  Lecideiform  apothecia. 

be,  Opegraphoid  apothecia. 
Figs.  9, 10,  11.  Diagrammatic  sections  of  apothecia,  variously  magnified. 

a.  Disk  or  epithecium. 

6.  Margin  or  ezciple. 

e.  Semi-immersed  base. 

0.  Young  undeveloped  papillseform  apothecia. 
Fig.  12.  Spores,    a.  S-shaped. 
b,  Solieform. 

VI.  On  the  Movement  of  Sap  in  the  Shell-bark  Hickory. 
By  John  Townlkt,  Esq.,  Wisconsin,  U.S.  Communi- 
cated by  Professor  Balfoub. 

Mr  Townley  s  communication  had  reference  to  the  exu- 
dation of  sap  from  the  trunks  of  hickory  trees  after  they 
had  been  cut  down.  He  alluded  particularly  to  the  occur- 
rence of  this  even  during  intense  frost. 

VII.  Report  on  the  Flowering  of  Plants  in  the  Open  Airai 

the  Royal  Botanic  Garden.     By  Mr  M*Nab. 

Mr  M^Nab  stated  that  since  the  last  meeting  of  the 
Society  (8th  March  1866)  the  weather  had  been  very  vari- 
able, with  frequent  showers  of  hail  and  snow,  particularly  on 
the  mornings  of  the  22d  and  23d  of  March.  The  long  con- 
tinuance of  cold  easterly  winds,  with  little  or  no  sunshine, 
had  considerably  retarded  vegetation.  From  8th  March 
till  12th  April,  the  lowest  point  indicated  by  the  thermo- 
meter was  on  21st  March,  when  it  registered  25° ;  and  the 
highest  morning  reading  was  on  28th  March,  when  the 
thermometer  ^t  6  a.m.  stood  at  49°.  On  ten  mornings  the 
thermometer  fell  to  or  below  the  freezing-point,  36°  being  the 
general  average  temperature  on  the  other  mornings. 

During  the  past  month  little  progress  has  been  observed 
in  deciduous  trees,  with  the  exception  of  the  balsam  poplar, 
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its  yellow  leaves  being  now  conspicuous.  In  the  spring- 
bulb  department,  a  few  stray  snowdrops  may  still  be  seen 
in  flower,  as  well  as  numerous  late  crocuses.  The  Sisyrin- 
chium  grandiflorum^  both  purple  and  white,  is  now  in  per- 
fection, as  well  as  Puachhenia  aciUoides^  SciUa  sibirica, 
SciUa  bifolia  (red  and  white),  Omithogaium  eocscapum,  Mvs- 
cari  botryoides  (the  blue,  white,  and  pale  varieties)  ;  also 
NarcisatM  pumilus,  N.  minimvs^  and  Erythronium  dens^anis. 
Only  twenty-nine  plants  can  be  enumerated  as  being  in 
flower  in  addition  to  those  mentioned  at  the  three  previous 
meetings.  Many  common  or  ordinary  species  could  be 
given  to  swell  the  list,  but  it  is  better  to  adhere  to  those 
species  and  varieties  selected  when  these  observations  were 
first  commenced.  The  number  below  is  what  is  usually 
given  in  at  the  April  meeting  of  the  Society.  Some  years 
as  many  as  forty-one  species  have  been  recorded.  In  the 
list  now  submitted  are  several  plants  which  have  been  fre- 
quently noticed  as  being  in  bloom  at  the  March  meeting, 
while  many  of  those  usuaUy  recorded  at  the  April  meeting 
are  not  yet  in  flower. 


Scilla  bifolia  major, 

March  12. 

Ourjdalis  cava,                    April  2. 

Narcissus  pumilus, 

>» 

14. 

„          tuberosa  rubra, 

»» 

3. 

Iris  reticulata, 

)i 

14. 

Muscari  batryoides  cseruleum 

ff 

3. 

Ouiphalodes  vema, 

>» 

14. 

„              „         album, 

»» 

3. 

Mandragora  officinalis, 

>» 

16. 

Hyoscyamus  Scopolia, 

»• 

8. 

Muscari  raoemosum, 

■»f 

18. 

Pulmonaria  mollis, 

f> 

3. 

Erythronium  dens-canis, 

n 

19. 

Muscari  botryoides  pallidum, 

i> 

5. 

Puschkenia  scilloides, 

>» 

21. 

FritiUaria  imperialis, 

)» 

6. 

Scilla  bifolia  alba, 

»f 

21. 

Primula  ni Talis, 

>• 

7. 

Narcissus  minimus. 

» 

26. 

Narcissus  moschatus, 

?» 

7. 

Omitbogalum  exscapum. 

>» 

28. 

Ribes  sanguineum  (standard) 

» 

9. 

Ranunculus  Ficaria, 

ft 

28. 

Hyoscyamus  physaloides, 

» 

10. 

Draba  aizoides, 

April  2. 

Corydalis  solida. 

»f 

10. 

Hyosoyarous  orientalis, 

>» 

2. 

Gagea  lutea. 

>i 

12. 

Ck>rydalis  bulbosa, 

>i 

2. 

In  registering  the  opening  of  the  first  bloom  of  Bibes 
sanguineum,  the  plant  selected  for  this  purpose  is  a  large 
standard  specimen  growing  at  the  west  side  of  the  garden, 
raised  from  a  cutting  taken  from  one  of  the  original  plants 
introduced  by  the  late  David  Douglas.  The  following  table 
will  show  the  range  of  the  time  of  flowering  of  this  scarlet 
Ribes  for  the  last  seventeen  years.  During  this  period  the 
flowering  has  been  noted  thirteen  times  during  the  month 
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of  March,  and  four  times  during  the  month  of  April.  The 
earliest  period  was  during  1863,  when  the  first  flower  ob- 
served was  on  the  2d  of  March,  and  the  latest  during  1864, 
on  the  12th  of  April.  Some  blooms  on  standard  seedlings 
raised  in  this  country  were  observed  open  this  season  on 
6th  April,  while  those  trained  on  walls  were  in  bloom  on 
the  2d  :— 

Dates  of  Blooming  of  the  Ribes  sanguineum  since  1850. 


1850, 

March  11. 

1859. 

March  28, 

1851. 

„        5. 

1860, 

„      18 

1852, 

.,      21. 

1861, 

.,       7 

1853, 

April  4 

1862, 

..     10. 

1854, 

March  14. 

1863, 

,.        2. 

1855, 

„      19. 

1864, 

Ajiril  12. 

1856, 

,.      26 

1865, 

it           o. 

1857,        . 

„      26. 

1866, 

..        9 

1858, 

„      23. 

The  crown  imperial  {FritUlaria  imperialis)  has  during 
the  last  seventeen  years  shown  a  similar  range  of  flowering 
with  the  Ribes  sanguineum.  Although  the  earliest  and 
latest  dat^s  recorded  are  not  exactly  in  the  same  years,  still 
the  early  and  late  periods  generally  happen  during  one  of  the 
early  and  late  years  for  the  Kibes.  The  earliest  date  given 
for  the  crown  imperial  was  in  1861,  when  the  first  fiower 
opened  on  13th  March ;  while  the  latest  date  was  in  1865, 
the  first  fiower  opening  on  10th  April  This  jqbx  the  first 
bloom  was  observed  on  6th  April, 

Professor  Balfour  exhibited  specimens  of  Nephelium  Lon- 
gan  in  fiower.  This  tree  yields  a  well-known  Chinese  fruit 
called  Longan  or  Lon-yen.  The  tree  is  at  present  in 
flower  in  the  palmhouse  at  the  Botanic  Garden.  Dr  Bal- 
four also  exhibited  a  specimen  of  TImnbergia  moUissima 
which  had  flowered  in  the  Botanic  Garden.  The  seeds  had 
been  transmitted  by  Dr  Cleghom  from  India. 

Specimens  of  Hieracium  prceaUum  were  exhibited,  col- 
lected by  Dr  John  Kirk,  near  Torrybum,  Fife,  in  1851 ; 
also  specimen  oi  Pyrus  fennica^  collected  in  Arran  in  1797 
by  Mr  J.  Mackay. 

Mr  H.  A.  Husband  presented  artificial  fiowers  from  Ja- 
maica, made  of  the  leaves  of  maize. 
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Mf  R.  M.  Stark  exhibited  living  plants  of  Hepatica  ob- 
tfisiloba,  Pldtanthera  Hookeri,  Pedictdaria  Canadmais,  Smi- 
lacina  steUata,  Delphinium  tricom^^  Aapidium  Jragrans^ 
Pteris  atro-purpurea,  and  Aaplenium  anguatifolium^  which 
he  had  brought  from  America  last  year. 

Dr  Andrew  Inglis  noticed  that  Mercurialis  annua  and 
Campanula  rapuncuUndea  were  growing  in  a  wild  state  in 
the  gardens  at  Lynedoch  Place,  and  near  St  Margaret's 
Railway  Station. 

Miss  Gibson-Craig  sent  the  hyacinth  plant  which  was 
noticed  at  the  last  meeting  of  the  Society  as  having  pro- 
duced its  flowers  under  the  soil  in  an  inverted  position. 

Mr  Sadler  exhibited  a  specimen  of  Altingia  excelsa,  taken 
from  a  plant  purchased  by  Sir  Wilford  Lawson,  of  Brayton 
Hall,  at  a  public  sale  in  London  in  1806,  and  for  which 
Sir  Wilford  is  stated  to  have  paid  twenty  guineas. 


lO^A  May  1866. — Dr  R.  K.  Grbville,  President,  in  the 

Chair. 

The  following  Donations  to  the  Library  were  laid  on  the 
table : — 

Proceedings  of  the  Academy  of  Natural  Sciences  of  Philadel- 
phia, for  1864  and  1865. — From  the  Academy. 

VerhandluDgen  des  Naturhistorischen  Vereines  der  Preussis- 
chen  Rheinlande  und  Westphalens,  1865. — From  the  Society. 

Quatri^ine  Herborisation  de  la  Soci^t^  Royalc  de  Botanique  de 
Belgique,  par  M.  Armand  Thielens. — From  the  Author. 

Erster  Jahresbericht  des  Naturwissenschaftlichen  Vereines  zu 
Bremen. — From  the  Society. 

Zoologische  Miscellen,  von  Georg  Bitter  von  Frauenfeld. — 
From  the  Author, 

Decades  of  British  Fungi,  by  M.  C.  Cooke,  London. — From  the 
Author. 

Letters  were  read  from  Mr  Thwaites,  of  Ceylon,  Herr 
Georg  Ritter  von  Frauenfeld,  and  Dr  Schnizlein,  thanking 
the  Society  for  their  election  as  corresponding  and  foreign 
members. 

TRANS.  BOT.  SOC,  VOL.  VIII.  3  K 
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Mr  Adam  White  was  elected  an  Associate  of  the  So- 
ciety, on  the  recommendation  of  the  Council. 

The  following  notice  of  the  late  Thomas  L.  Bridges, 
from  a  Califomian  paper,  was  read  :— 

The  world  of  science  has  lost  an  invaluable  coadjutor  in 
the  death  of  Thomas  L.  Bridges,  who  had  resided  with  his 
family  in  California  for  the  last  twelve  years,  and  had 
traversed  nearly  every  part  of  the  State  in  pursuit  of  his 
favourite  sciences  of  Botany  and  Zoology.  With  them  he 
was  intimately  and  practically  acquainted,  and  had  gathered 
seeds  and  plants  and  animals  for  societies  and  wealthy 
individuals  in  Europe,  including  hundreds  of  specimens 
of  our  indigenous  Flora  and  Fauna,  particularly  in  the 
Mariposa  mountains  and  those  of  the  Coast  Range.  For 
several  years  previous  to  1863  he  had  resided  in  Chile, 
where  his  botanical  gardens,  near  Valparaiso,  were  the 
resort  of  every  lover  of  flowers  and  rare  plants.  He  had 
also  accumulated  property,  but  lost  it  all  by  a  winter's  flood 
which  completely  swept  away  the  earnings  of  his  life,  and 
caused  him  to  emigrate  to  California,  where  he  continued  to 
reside  near  Oakland,  until  his  departure  for  Nicaragua,  on  a 
scientific  exploration  in  the  spring  of  1865.  It  was  while 
returning  to  his  family  from  that  country  that  he  died 
at  sea  on  the  9th  of  September  last.  He  had  in  former 
years  made  weary  and  laborious  travels  and  collections  in 
the  little  known  district  of  Chiriqui,  in  the  northern  part  of 
the  State  of  Panama,  and  indeed  was  the  only  white  man 
who  had  visited  many  parts  of  that  country,  some  account 
of  which  we  believe  is  preserved  in  the  English  scientific 
journals  before  1850.  Many  years  ago  he  made  explora- 
tions in  the  Bolivian  Andes,  and  passed  two  or  three  years 
on  the  head  waters  of  the  Amazon  and  La  Platte,  collecting 
animals  and  plants  for  the  celebrated  conservatory  and  gar- 
dens of  the  late  Earl  of  Derby,  near  Liverpool,  one  of  the 
most  generous  friends  of  science  that  England  ever  pro- 
duced. These  explorations  had  made  his  name  famous 
among  British  naturalists,  and  their  scientific  journals  often 
mentioned  his  valuable  labours.  His  claim  to  the  disco- 
very of  the  famous  Victoria  regia  is  well  known.  *  Bridges 
was  a  true  devotee  of  nature.  He  was  of  a  most  genial  temper ; 
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his  mind  was  cultivated  by  a  liberal  education,  extensive 
travel,  and  long  intercourse  with  men  of  science  and  letters 
in  Europe.  His  conversation  and  modest  cordial  manner  cap- 
tivated all  who  had  the  pleasure  of  his  acquaintance.  He 
was  a  noble-hearted  Englishman,  without  guile  or  malice, 
and  left  a  crowd  of  friends  in  California.  The  art  and 
mystery  of  making  money  was  not  in  his  composition,  and 
he  had  passed  through  many  severe  ups  and  dovms  in  his 
California  life — always  in  hard  pecuniary  luck.  California 
lost  a  distinguished  and  useful  citizen  when  he  died ;  and  it 
is  to  be  hoped  that  those  of  his  coimtrymen,  and  others 
whom  Grod  has  made  the  stewards  of  abundance  and  plenty, 
will  not  forget  the  widow  and  little  ones  whom  this  large- 
souled  man  left  behind,  and  the  more  because  he  was  one  of 
those  who  always  had  a  tear  and  a  word  of  sympathy  for 
those  in  trouble. 

The  following  Communications  were  read : — 


I.  Account  of  a  Botanical  Trip  to  Clova  tvith  Pupils,  in 
August  1865.     By  Professor  Balfour. 

Dr  Balfour,  along  with  Messrs  F.  Naylor,  W.  R.  M*Nab, 
Gilbert  Stewart,  J.  Kirk  Duncanson,  and  Morrison  Watson, 
took  a  botanical  excursion  to  Glen  Clova  at  the  beginning 
of  August  last.  They  visited  Glen  Dole,  Glen  Fee,  Glen 
Prosen,  Canlochan,  Caness,  Lochnagar,  and  several  of  the 
high  mountains  in  the  Grampian  range.  During  eight  days 
they  were  able  to  make  a  large  collection  of  alpine  plants. 
Among  the  rarer  of  them  were  Lychnis  alpina,  Mulgedium 
alpinum  (of  which  they  saw  upwards  of  eighty  specimens 
in  full  flower),  Gentiana  nivalis,  Carex  Vahlii,  and  C.  vagi- 
nata,  Oxytropis  campestris,  Saxifraga  rivularis,  Juncus 
castaneus,  Dr  Balfour  detailed  the  various  adventures  of 
the  party,  and  exhibited  specimens  of  the  plants  collected. 
Some  of  the  plants  were  shown  in  a  living  state  as  grown 
in  the  Botanic  Garden. 
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II.  Descriptions  of  New  amd  Rare  Diatoms  from  the  Tropics 
and  Southern  Hemisphere.  By  R.  K  Gbevillb,  LL.D., 
F.R.S.E.,  Ac.    (Plate  VL) 

BtTRIRBLLA. 

SurireOa  superha^  n.  sp.  Grev. — Large,  elongated,  front 
view  broadly  linear,  with  truncate  ends  and  rounded  angles ; 
side  view  panduriform,  cuneate  and  subacute  at  the  ends  ; 
costse  delicate,  reaching  the  median  line,  the  intermediate 
spaces  minutely  punctate.  Length -0050" to  •0110'  (figs.  1,2). 

Hab.  Cuba ;  in  a  collection  communicated  by  Professor 
Hamilton  L.  Smith,  of  Kenyon  College,  (Jambier,  Ohio. 

This  magnificent  species  is  allied  in  its  form  to  8,  Smithit, 
Ralfs  {8.  constricta,  Sm.) ;  but  is  twice  the  size,  and  vastly 
more  robust  in  every  way.  In  the  front  view  the  alsB  form 
parallel  lines,  instead  of  being  curved,  as  in  iS'.  Smithii. 
In  the  lateral  view  the  cost8&  are  not  conspicuous,  but,  on 
careful  examination,  axe  perceived  to  reach  the  median  line, 
the  intervening  spaces  being  filled  up  with  irregular  series 
of  faint  puncta. 

Melosira. 

Melosira  setosa,  n.  sp.  Grev. — Joints  somewhat  longer 
than  broad,  composed  of  two  hemispherical  valves,  binately 
conjoined,  very  finely  punctate,  the  ends  beset  with  minute 
bristles.     Diameter  of  disc  -0008"  to  -0012"  (figs.  17-19). 

Hab.  Aneityum,  New  Hebrides;  in  a  collection  kindly 
communicated  by  the  Rev.  John  Inglis. 

A  very  curious  little  species,  distinguished  from  all  others 
by  the  bristly  ends  of  the  joints. 

Odontodiscus. 

Odontodiscus  barbadensis,  n  sp.  Grev. — Disc  slightly 
convex,  with  minute,  hexagonal,  radiating  cellules,  equal, 
except  towards  the  margin,  where  they  diminish  in  size,  and 
a  circle  of  numerous,  short,  acute  spines,  situated  within 
the  margin.     Diameter  -0048"  (fig.  16). 
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Hab.  Barbadoes  deposit;  Cambridge  estate;  in  slides,  com- 
municated by  Ohr.  Johnson,  Esq. 

This  is  the  first  species  of  Odontodiscus  furnished  by  the 
inexhaustible  Barbadoes  deposit,  with  which  the  name  of 
my  venerable  friend,  Mr  Johnson,  will  be  ever  associated. 
It  is  a  noble  diatom,  and,  in  its  strikingly  radiate  cellular 
tion,  serves  to  confirm  the  genus.  The  cellules  are  6-7  in 
'001'',  and  at  the  margin  become  smaller,  and  resemble  coarse, 
remote,  moniliform  strisd. 

BiDOULPHIA. 

Biddulphia  mimUissima,  n.  sp.  Grev. — Frustules  very 
minute,  linear-oblong,  punctate;  valves  in  front  view  broadly 
capitate,  with  the  angles  produced  into  extremely  short 
conical  horns,  intermediate  space  convex.  Average  length 
offrustule-0014"(fig.  14). 

Hab,  Zanzibar ;  in  slides,  kindly  communicated  by  Pro- 
fessor Hamilton  L.  Smith.  In  a  dredging  off  the  island  of 
Arran. 

The  only  species  with  which  the  present  diatom  can  be 
compared  is  B.  tumida^  well  figured  by  Mr  Boper  in  the 
seventh  volume  of  the  **  Transactions  of  the  Microscopical 
Society.'*  It  is,  however,  very  much  more  minute ;  the 
valves  are  not  so  decidedly  globose ;  and  the  horns,  instead 
of  tapering,  as  in  that  species,  are  very  small,  short,  and 
conical.  In  none  of  the  specimens  which  I  examined  was 
I  able  to  detect  any  spines ;  but  it  is  not  unlikely  they  may 
exist,  and  had  been  broken  off. 

Biddulphia  barbadensiSy  n.  sp.  Grev. — Frustule  quad- 
rangular; valves  in  front  view  large,  minutely  punctate, 
the  angles  produced  into  short,  truncate  processes;  con- 
necting zone  very  minutely,  longitudinally  striate  (fig.  15). 

Hab.  Barbadoes  deposit ;  Cambridge  estate ;  in  slides, 
communicated  by  Chr.  Johnson,  Esq. 

The  frustule  now  figured  is  the  only  one  which  has  come 
under  my  notice  ;  and  although  I  have  not  seen  the  lateral 
view  of  the  valve,  I  am  unwilling  to  omit  giving  it  a  place 
among  the  species  peculiar  to  the  Barbadoes  deposit.  It 
appears,  however,  to  be  sufficiently  well  characterised.  The 
valves,  as  seen  in  the  front  view,  are  slightly  convex  in  the 
middle,  but  not  so  much  so  as  to  detract  from  the  general 
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quadrangular  outline.  They  are  closely  punctate,  the  puncta 
becoming  more  minute  at  the  base  of  the  valve.  The  pro- 
cesses are  very  short  and  truncate,  looking  like  horns  broken 
across  near  the  base,  and  appear  to  be  situated  as  in  Ehren- 
berg's  genus  Ceratavlus^  an  arrangement  which  is  not  always 
constant,  any  more  than  the  orbicular  or  broadly  oval  form 
of  the  valve ;  for  in  some  varieties  of  B.  aurita  the  latter 
is  often  so  broad  as  to  be  nearly  circular.  The  length  of 
the  frustule  is  '0025'',  and  the  breadth  the  same. 

ACHKANTHBS. 

Achnanfhescostata^ii.  sp.  Grev. — Valves  elongated-linear- 
oblong,  elliptical  at  the  ends,  delicately  costate,  with  ex- 
ceedingly minute  intermediate  puncta.  Length  -0025"  to 
•0030"  (figs.  8-10). 

Hah,  Sandwich  Islands;  communicated  by  Professor 
Hamilton  L.  Smith. 

Allied  to  A,  longipes^  the  only  other  costate  species. 
A  smaller  and  much  more  delicate  diatom,  with  narrower 
and  somewhat  more  pointed  valves ;  the  cost©  very  fine — 
11  in  'OOl" — and  the  staurus  extremely  narrow. 

Achnantkes  pennceformis^  n.  sp.  Grev. — Valves  very  nar- 
row, linear,  elongated ;  in  front  view  arched  or  sickle- 
shaped  at  each  end,  the  lower  valve  having  end  more 
sharply  and  abruptly  curved  than  the  other;  strisd  fine. 
Length  about  -0065"  (figs.  11-13). 

Hah,  Sandwich  Islands,  along  with  the  preceding. 

An  exceedingly  curious  and  whimsical-looking  diatom, 
almost  always  presenting  itself  in  the  front  view,  and  the 
lower  valve  especially,  when  detached  and  reversed,  resem- 
bling the  usual  symbol  employed  by  artists  to  denote  dis- 
tant birds  on  the  wing ;  and  from  its  narrowness  and  great 
length  it  might  well  serve  to  represent  a  fiying  Albatros. 
I  have  never  seen  more  than  three  valves  in  situ^  and  never 
observed  any  trace  of  a  connecting  zone.  In  the  front  view 
they  all  appear  to  be  acuminate  at  the  extremities,  the  two 
upper  ones  having  a  sharply  produced  convexity  in  the 
middle,  and  rarely  entirely  separating  from  each  other,  at 
least  in  the  process  of  mounting.  The  lower  valve  in  the 
lateral  view  is  less  than  '0004"  in  breadth,  with  one  end 
(that  exhibiting  the  greatest  curve)  somewhat  narrower  than 
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the  other.  Wlieu  seen  in  the  front  view,  each  end  of  this 
lower  valve  is  strikingly  like  the  blade  of  a  scythe ;  the 
median  line,  as  seen  in  perspective,  corresponding  with  the 
back  of  the  scythe-blade. 

MONOORAHMA. 

This  genus  was  established  by  Ehrenberg  in  the  Reports 
of  the  Berlin  Academy,  volume  for  1843,  p.  136,  with  the 
following  character — "  Genus  e  familia  Bacillariorum,  sec- 
tione  Naviculaceorum.  Lorica  intus  pinnulis  transversis 
insignis  spatio  lineari  transverse  medio  in  uno  tantum 
latere,  laevi,  aperturis  ventralibns  tribus,  dorsalibus  duabus 
(  =  Stauroptera  uno  tantum  latere  crucigera,  aut  =  Achnan- 
thes  solitaria  aperturis  terminalibus)/' 

In  his  great  work,  "  Mikrogeologie,*'  he  refers  to  three 
species  by  name,  but  without  assigning  any  characters. 
He  gives,  however,  figures  of  M.  ventricosa,  and,  in  so  doing, 
appears  to  have  confounded  two  species.  If  we  consult  his 
first  figure  (Tab.  I.  ii.  fig.  9),  we  have  the  valve  repre- 
sented with  rounded  ends.  In  Tab.  III.  figs.  18, 19,  we 
have  a  series  of  figures  under  the  same  name,  marked  a,  6,  c  ; 
and  under  a  he  gives  precedence  to  a  valve  with  pointed 
ends,  evidently  another  species ;  while  under  b  and  c  we 
have  the  same  diatom  which  was  represented  in  Tab.  I. 
and  which  has  been  received  as  the  true  M.  ventricosa. 
With  regard  to  the  other  two  species  above  mentioned,  as 
recorded  only  by  name,  in  "  Mikrogeologie,*'  no  data  exist 
for  their  identification. 

Monogramma  ventricosa,  Ehr.  — •  Valve  linear-oblong, 
elongated,  divided  by  two  constrictions  into  three  infla^ 
tions ;  the  central  one  oblong,  the  terminal  ones  shorter 
and  broadly  rounded.  Striae  20-24  in  -OOl".  Length  -0025" 
(figs.  6-7). 

Monogramma  ventricosa,  Ehr.  Mikrog.  (Index),  Tab.  I. 
II.  fig.  9 ;  Tab.  III.  figs.  18,  19,  J,  c. 

Achnanthes  ventricosa^  Ehr.  Mikrog.  p.  226. — Ralfs  in 
Pritch.  Infus.  p.  873. 

Hab.  Isles  of  Bourbon  and  Mauritius,  Ehrenberg. — Asia, 
Africa,  America,  Ralfs,  in  Pritch.  Infus.  —  Cuba;  New 
Hebrides. 

According  to  the  majority  of  Ehrenberg's  figures,  and  the 
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tenor  of  Mr  Ralfs  description,  there  can  be  no  doubt  that 
the  present  diatom  is  M,  ventricosa.  It  appears  to  be  very 
constant  to  its  characters,  the  only  variation  I  have  observed 
being  in  some  Cuban  specimens  in  which  the  middle  infla- 
tion of  the  valve  is  more  abrupt  and  prominent,  causing  a 
longer  space  between  it  and  the  terminal  inflations.  It  is 
necessary  to  mention  that  our  diatom  is  not  Achnanthes 
ventricosa  o{  Kiitzing,  Bacill.  p.  76,  Tab.  20.  fig.  vii.,  nor  of 
his  Sp.  Alg.  p.  54,  which  he  regards  doubtfully  as  Achnan- 
thes  rhomboides,  Ehr.  Eabenhorst  (Fl.  Europ.  Alg.  p.  110) 
keeps  up  A.  rhomboides,  and  gives  A.  ventricosa^  Eiitz,  as  a 
synonym  without  any  question  at  all.  But  he  also  quotes 
as  a  synonym  the  species  of  Monogramma  now  under  con- 
sideration, which  has  not  the  most  remote  resemblance  to  A. 
rhomboides.  In  Ehrenberg's  "  Verbreitung  und  Einfluss  des 
mikroskopischen  Lebens  in  Slid  und  Nord  Amerika"  (p.  423, 
Tab.  II.  II.  fig.  2),  is  a  fragment  of  a  diatom  he  calls  Staur- 
roneis  monogramma^  and  remarks  that  it  is  allied  to  Mono- 
gramme  aJricanQf  which  latter,  except  in  name,  is  unfor- 
tunately a  myth.  The  figure  of  this  fragment  is  too 
imperfect  and  too  indefinite  to  be  of  any  value. 

Monogramma  Smithiana^  n.  sp.  Grev. — Valve  elongated, 
divided  by  two  constrictions  into  three  oblong  inflations, 
the  terminal  ones  wedge-shaped,  pointed.  StriaB  about  16 
in  -OOr.     Length  -0035^  (figs.  3-5). 

Achnanthes  ventricosa,  Ehr.  Mikrog.  Tab.  I.  iii.  figs. 
18,  19,  a. 

Hob,  Mauritius,  Ebrenberg. — New  Hebrides. 

A  larger  species  than  the  preceding,  with  fewer,  and 
much  more  conspicuous  moniliform  strise,  and  with  the 
infiated  ends  of  the  valves  prolonged  into  a  wedge-shaped 
point. 

It  may  be  a  question  whether  these  diatoms  do  not  pre- 
sent a  sectional  rather  than  a  generic  difference.  In  the 
front  view  the  frustules  are  precisely  those  of  Achnanthes. 
Possibly,  however,  the  remarkable  feature  of  the  twice  con- 
stricted valve  may  be  regarded  as  forming  a  psurt  of  the 
generic  character,  in  which  case  there  would  be  at  once  a 
clear  separation.  Whatever  Ehrenberg  intended  to  refer  to 
under  the  name  of  M.  trinodisy  it  is  evident  that  it  exhibited 
the  same  characteristic  form.     I  beg  to  dedicate  this  fine 
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diatom  to  my  friend  Professor  Hamilton  L.  Smith  of  Kenyon 
College,  Gkmbier,  Ohio. 


Desgbiption  op  Plate  VI, 

Fig.  1.  Surirella  tuperba,  front  view. 
2.        „  „  side  view. 

8.  Monogramma  SmUMana,  front  view. 
4.  „  „         lower  valve. 

6.  „  „         upper  valve. 

6.  „  ventricoaa,  lower  valve. 

7.  „  „        upper  valve. 

8.  AehnarUheM  coitata^  front  view. 

9.  „  „      lower  valve. 

10.  „  „      upper  valve. 

11.  „  />0nmE/ormt«,  front  view. 

12.  „  „  lower  valve,  side  view. 
18.  „               „          lower  valve,  front  view. 

14.  Biddulphia  minutiuma, 

15.  „  BarbadenM. 

16.  Odontodisdu  BarbadeMia, 

17.  Melotira  $eto9a,  frxiatiile, 

18.  „         „      frustules  binately  arranged. 

19.  „  „       disc. 

All  the  figures  x  400  diameters. 


III.  Notes  on  the  Travancore  Oovemment  Oarden  at  Peer- 
made.    By  Dr  Cleghobn,  Conservator  of  Forests,  Madras. 

The  proposal  to  establish  a  Government  Garden  upon 
the  Travancore  Ghauts,  for  the  introduction  generally,  into 
that  mountainous  tract,  of  useful  and  ornamental  plants,  as 
Tea,  Coffee,  Vanilla,  &c.,  but  more  especially  for  the 
naturalisation  of  the  Cinchona  tree,  originated  with  Mr  F. 
N.  Maltby,  the  late  Resident,  and  was  in  every  respect  an 
admirable  one. 

Mr  Maltby  in  his  memorandum,  dated  23d  December 
1861,  considered  that  Peermade,  or  rather  the  new  station 
called  "  Mary  Ville,"  on  the  proposed  line  of  road  from 
Alleppey  to  Madura,  and  forty-seven  miles  distant  from 
Kotiam,  afforded  suitable  advantages.  It  is  healthy,  open 
to  the  sea-breeze,  with  an  elevation  of  3300  feet  above  the 
sea,  and  enjoys  a  temperate  climate ;  the  adjoining  district 
presents  a  remarkable  variety  of  soil  and  scenery.     Between 
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it  and  tlie  Perryar  River  is  an  undulating  plateau,  where 
forests  alternate  with  grass  lands,  affording  fine  pasture  for 
cattle. 

Near  Peermade,  on  the  same  range  of  mountains,  appro- 
priate sites  may  be  found,  up  to  an  elevation  of  near  6000 
feet,  where  subsidiary  plantations  might  be  formed  to  suit 
the  different  species  of  Cinchona. 

The  rain-fall,  according  to  the  observations  of  General 
CuUen,  who  kept  a  register  for  a  long  series  of  years,  varies 
from  40  inches  on  the  eastern  Ghauts  to  125  inches  in  the 
western  slopes,  diminishing  towards  Cape  Comorin;  while 
the  thermometric  register  of  Mr  Maltby  at  Peermade,  in 
December  1861,  shows  that  the  mercury  fell  to  68°  Fahr.  in 
the  early  morning,  and  rose  to  74°  Fahr.  at  2  p.m.  in  the 
shade.  Farther  observations  with  maximum  and  minimum 
thermometers  would  be  very  valuable. 

To.  carry  out  Mr  Maltby's  project.  His  Highness  the  Eajah 
of  Travaucore  sanctioned  the  following  sums : — 1000  rupees 
for  the  garden  and  glass  house,  300  rupees  for  plants  and 
seeds  from  the  Neilgherries,  and  40  rupees  monthly  for 
gardeners  and  coolies,  with  the  promise  of  a  suitable  grant 
for  seeds  and  plants  as  required.  These  sums  were  applied 
to  the  preliminary  works  in  1862.  In  March  1863  about 
500  Cinchona  plants,  two  months  old,  and  from  one  to  two 
inches  high,  were  brought  from  Ootacamund  by  Mr  Hannay, 
the  Superintendent  of  the  Garden ;  but  more  than  half  were 
lost,  some  in  transit,  and  others  soon  after  arrival,  from  the 
effects  of  exposure  to  drought,  damp,  or  cutting  winds,  as 
the  glass  house  was  not  ready  for  their  reception. 

I  visited  Peermade  in  company  with  Mr  Markham  in 
December  1865,  and  remained  two  days.  Although  Mr 
Maltby's  scheme  has  not  been  followed  out  in  detail,  it  is 
satisfactory  to  record  that  the  Travancore  Sircar  has  well 
seconded  the  efforts  of  the  British  Government,  and  that 
the  result  of  the  Cinchona  experiment  is  more  successful 
here  than  anywhere  else  in  Southern  India;  excepting  on 
the  Neilgherries.  The  table  on  next  page  gives  the  age 
and  height  of  the  plants  at  the  date  of  our  visit. 

The  girth  of  several  of  the  largest  of  the  G.  succirubra 
was  nine  inches  close  to  the  ground,  and  their  height,  for 
their  age,  was  generally  satisfactory ;  some  of  the  plants 
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bad  been  broken  by  tbe  violence  of  tbe  wind,  but  were  in 
a  healthy  state,  throwing  out  strong  shoots  from  the  seat 
of  injury.  The  Cinchonas  planted  in  the  shola  behind 
the  Sircar  bungalow  had  suffered  comparatively  little  from 
the  wind.* 

Peermade  Cinchona  Nursery^  December  1865. 


Names  of  Plants. 


Cinchona  succirubra, 
micrantha, 
peruviana, 
nitida, 
officinalis, 
Unknown, 


No. 


79 
45 

27 
7 

60 
6 


225 


Height. 


Age. 


Height  of 
tallest  tree. 


5  feet  ... 
3  ft.  6  in.  ! 
3  feet  ... 
2  ft.  6  in.  ■ 
2  ft.  6  in.  I 


2  years  10  months 


8  ft.  6  in. 
6  feet. 
6  feet. 

3  feet. 

4  ft.  7  in. 
3  ft.  6  in. 


About  200  were  also  raised  from  layers  and  cuttings. 


The  species  that  thrive  best  are  (7.  succirubra  and  C. 
micrantha^  but  G.  Calisaya  should  be  tried.  The  (7.  conda- 
menia  (or  oificinalis)  is  evidently  planted  at  too  low  an 
elevation,  being  weak  and  delicate,  with  a  tendency  to 
throw  out  branches  along  the  ground. 

The  Peermade  garden  has  a  southern  exposure,  and 
receives  the  full  burst  of  the  south-west  monsoon,  from  the 
violence  of  which  all  the  plants  above  the  size  of  dwarf 
shrubs  have  suffered  in  some  degree ;  but  as  the  Govern- 
ment have  in  view  the  dissemination  of  seeds  and  seedliugs 
rather  than  the  formation  of  a  large  plantation,  it  does  not 
seem  advisable  to  change  the  site,  particularly  as  a  glass 
house  and  superintendent's  cottage  have  been  already 
built ;  the  present  nursery,  however,  might  be  sheltered  by 
planting  screens  of  Australian  Acacias,t  or  other  quick 

*  It  should  be  remembered  that  though  shelter  is  highly  advantageous,  the 
plants  should  not  be  overshadowed  or  exposed  to  the  drip  of  other  trees. — {See 
Mr  M'lvor's  Reports.) 

t  Acacia  lophantha,  a  fast  grower,  and  not  affected  by  drought,  is  most  use- 
ful for  protecting  plantations.  Seeds  of  this  species,  and  of  A.  melanozyUm 
and  mollisaima  have  been  despatched  to  Mr  Hannay. 

The  Cattia  florida,  which  flourishes  so  well  at  Bangalore,  is  hardy,  and  a  faui 
grower.  It  should  also  be  tried,  as  a  thick  interlaced  screen  might  quickly  bo 
formed ;  directions  will  be  given  for  tho  transmission  of  seed. 
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growing  trees,  and  the  garden  might  be  extended  in  the 
shola  behind,  which  is  sheltered  from  the  prevailing  winds. 

The  experiment  of  Cinchona  introduction  having  been 
thus  far  successful,  it  is  now  desirable  that  the  Travancore 
Sircar  should  furnish  the  means  of  extended  culture  to  the 
planters  of  this  rising  settlement,  and  to  the  neighbouring 
ranges  of  hills,  as  opportunities  may  arise  ;  I,  therefore,  beg 
to  suggest  that  twelve  grown  plants  of  O.  sucdrvbra  be  at 
once  given  to  each  of  the  planters,  who  are  ready  and 
desirous  of  commencing  Cinchona  culture ;  and  thereafter, 
as  many  young  plants  of  this,  and  other  species  as  may  be 
available,  to  applicants  at  the  old  Neilgherry  rate,  viz., 
four  annas  per  single  plant. 

I  would  also  suggest  that  a  certain  number,  say  200  of 
each  of  the  following  species.  Cinchona  succirubra,  Cinr- 
chona  Calisaya,  Cinchona  micrantha^  should  be  carefully 
planted  in  the  shola  behind  "  Mary  Ville,"  or  other  sheltered 
slope,  and  a  careful  record  of  their  growth  be  registered. 

Tea. — The  Neilgherry  seed  received  in  1861  germinated 
freely,  and  there  are  now  about  seventy  well-formed  bushes, 
from  two  to  four  feet  high,  in  flower  and  fruit ;  400  seedlings 
are  available,  and  a  large  seed-bed  has  been  prepared ;  and 
when  the  garden  stock  is  sufficient,  the  seeds  and  seedlings 
should  be  distributed  gratuitously,  or  sold  at  a  moderate 
rate,  such  as  would  afford  a  fair  profit  to  intending  specula- 
tors, who  would  establish  nurseries  on  their  own  account; 
the  primary  object  being  to  disseminate  selected  seeds  from 
the  best  grown  varieties,  to  all  desirous  of  cultivating  tea. 
The  Neilgherry  rates  of  one  rupee  per  pound  of  seed,  and 
10  rupees  per  1000  seedlings,  might  be  adopted. 

With  regard  to  the  quality  of  Travancore  t^a,  nothing 
definite  can  be  said  until  the  leaf  has  been  subjected  to 
skilful  manipulation ;  but  it  may  be  mentioned  that  Mr 
Liddell,  of  Binny  &  Co.,  has  shown  me  reports  from  profes- 
sional brokers  of  London  and  Calcutta,  valuing  tea,  grown 
at  Charlie's  Hope,  in  the  Ariangole  Pass  (elevation  1200 
feet),  at  four  shillings  per  pound. 

It  appears  to  be  highly  probable  that  this  part  of  Travan- 
core is  well  suited  for  tea  culture,  and  therefore  at  least 
four  acres  of  the  Government  garden  should  be  planted  witli 
tea,  to  furnish  seed  of  the  best  quality,  as  much  disappoiiit- 
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meut  has  been  experienced  by  Mr  Hannay  and  several  of 
the  planters  in  attempting  to  raise  seed  imported  from 
Assam  and  the  North- West  Provinces,  the  vitality  of  which 
had  been  lost  in  transit. 

Coffee  Nurseries  have  been  prepared  on  all  the  estates, 
so  that  unless  it  be  for  the  convenience  of  planters,  or  for 
the  self-maintenance  of  the  garden,  the  coffee  shrub  need 
not  be  propagated. 

Vanilla, — It  seems  doubtful  whether  this  plant  will  thrive 
at  Peermade ;  it  has  been  grown,  but  has  not  flowered. 
Further  experiments  in  sheltered  sites  are  required,  as  the 
commercial  value  of  the  pod  is  great,  with  an  increasing 
trade  in  Ceylon. 

The  Tallow  Tree  of  China  and  Mauritius  (StiUingia 
sebi/era),  which  is  cultivated  in  China  and  in  the  northern 
Provinces  of  India  along  with  tea,  might  also  be  tried,  for 
which  purpose  a  few  fresh  seeds  have  been  sent  to  Mr 
Hannay.  The  varnish  tree  of  China  (Elceococcus  vemici/era) 
might  also  be  tried. 

Vegetables, — Potatoes,  onions,  and  other  kitchen  vege- 
tables, and  rhubarb,  might  be  grown  to  any  extent  for  the 
supply  of  Quilon,  AUeppy,  Cochin,  and  Trevandrum.  Pota- 
toes are  sold  at  Ootacamund  at  1^  rupee  per  maund,  but 
are  not  delivered  at  Trevandrum  for  less  than  3  rupees, 
and  the  supply  is  irregular. 

Fruits. — Apples,  pears,  and  grapes  have  been  tried,  but 
do  not  thrive  on  the  crest  of  the  Ghauts.  In  some  of  the 
valleys  oranges  would  do  well ;  raspberries  and  strawberries 
were  in  fruit  at  the  time  of  my  visit.  The  Mangosteen 
has  ripened  at  Courtallum,  and  might  succeed  here  in  a 
well  selected  site. 

Summary. — To  recapitulate,  it  seems  desirable  that  atten- 
tion should  be  specially  given  to  the  careful  cultivation  of 
Cinchona  and  Tea ;  extensive  seed-beds  should  be  formed, 
and  ten  acres  of  the  former  and  four  of  the  latter  might  be 
planted  out.  This  would  probably  be  sufficient  to  keep  the 
Cinchona  nurseries  amply  supplied,  and  to  furnish  fresh 
tea  seeds  and  seedlings  for  a  fair  extent  of  cultivation. 
Vanilla,  potatoes,  and  other  products  mentioned,  should 
receive  due  care  from  the  superintendent.  Cotton  does  not 
appear  to  thrive,  and  might  be  excluded  for  the  present. 
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Superintendent — Having  been  requested  to  suggest  the 
means  best  calculated  to  increase  the  utility  of  the  garden, 
I  have  no  hesitation  in  recommending  that  a  skilled  Super- 
intendent be  procured  from  one  of  the  best  gardens  in 
Europe,  on  a  salary  of  (say)  150  rupees  a-month,  with  a 
residence.  The  object  in  view  is  to  improve  the  culture  of 
indigenous  productions,  at  the  same  time  to  naturalise 
Cinchona,  Tea,  and  other  useful  exotics,  and  to  prepare 
both  for  distribution  to  the  other  settlements  in  these  beau- 
tiful hills  and  plains.  For  this,  horticultural  skill  and 
ability  are  essential  requirements ;  meanwhile  Mr  Hannay 
(whose  services  might  be  transferred  to  another  depart- 
ment) should,  with  a  trained  native  gardener,  propagate 
Cinchona  and  Tea  to  the  best  of  his  ability. 

The  following  are  thepHncipal  Trees  found  in  the  Sholas  adjoining 
Peermadey  observed  during  a  hasty  excursion. 


No. 

1 

English  Names. 

Native  Names. 

Botanical  Names. 

Palmaram 

Bctssia  elliptica  (Dalzell)  or 

lionandra  acuminata. 

9, 

Iron  Wood 

Nauga 

Mesuaferrea, 
Artocarpus  hirsuta. 

3 

Anjelie  

Augill.  ayence 

4 

Sack  Tree 

Araya,  anjelly 

Antiaris  saccidora. 

5     Gamboge     

Mukki     

Qarcinia  pictoria. 

6  ! 

...              ... 

Kydii. 

7     Rose  Apple 

...              ... 

Jamhosa  Munroi'ii' 

8  '  Indian  Plum  ... 

NarvelU 

Syzygium, 

9     Wild  Cinnamon 

Darcbini 

Cinnamomum  iners. 

10 

••• 

...              ... 

Litsoa  Zeylanica, 

11 

•••              ... 

•••              ... 

Machilus  macrantha. 

12 

Black  Dammer 

Congiliam  maram 

Canarium  itrictum. 

13 

•••             •  •  • 

Vellay  niiga    ... 

Conocarpus         UjUifolius 
(known  as  Dindu^a  in 
Mysore). 

14 

.•• 

... 

Elceocarpus  serratus. 

15 

Blackwood 

Eti  maram 

Dalhergia  latifolia. 

16 

Ben  teak  

Ben-teak     

Lagerstrcemia  microcarpa. 

Nos.  2,  3,  11,  13,  14,  15,  and  16  yield  excellent  timber. 
Blackwood  is  found  sparingly  in  the  western,  but  abun- 
dantly on  the  eastern  slopes. 

Among  the  shrubs  and  herbaceous  plants  which  especially 
attracted  notice  were  the  following: — 
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Melastoma,  Torenia  cordi/olia  (Sispara  creeper) — Os- 
beckia,  Ccescdpinia  (two  species) — Urena,  Grotalaria  (two 
kinds) — Solanum  giganteum,  Fxacum  hicohr  (Chiretta) — 
JErigeron  (Coffee  weed)— Ophelia  (Vary)  do — Blumea, 
Andrographis  paniculaia  (Creyat) — Smithiay  Impatieas 
(several  species) ;  and  of  the  Scitamineous  tribe,  there  are 
wild  Cardamom,  Ginger,  Zedoary — and  HedycMum  and 
Phrynium  dichotomum. 


lY.  On  the  Treatment  of  Hyacinths  and  other  Bulbous 
Plants  during  Summer,  By  Mr  Richard  Adib,  Liver- 
pool.    Communicated  by  Mr  M*Nab. 

The  author  showed  that  by  lifting  the  bulbs  of  Hyacinths 
and  Narcissuses  from  the  soil  about  midsummer,  and  placing 
them  for  six  weeks  amongst  sand  subjected  to  a  tempera- 
ture of  nearly  80°  Fahr.,  and  then  laying  them  on  a  dry 
wooden  floor  till  time  for  planting,  their  flowering  was 
much  stronger  and  freer  than  it  otherwise  would  be. 

V.  Notice  of  the  Esparto  Grass  of  Spain  (Macrochloa  tena- 
cissima).     By  Charles  Lawson,  Esq.,  of  Borthwickhall. 

In  this  paper  Mr  Lawson  gave  an  account  of  the  grass  as 
seen  by  him  in  the  neighbourhood  of  Grenada,  Almeria,  and 
Murcia  in  Spain.  He  ascertained  that  upwards  of  60,000 
tons  of  the  plant  (Macrochloa  tenacissimaj  were  exported 
last  year  from  the  east  coast  of  Spain,  chiefly  Almeria  and 
Carthagena,  to  Britain,  the  price  being  £4  per  ton  free  on 
board.  Mr  Lawson  suggested  that  it  might  be  advisable  to 
try  the  cultivation  of  the  plant  in  this  country,  and  with 
that  view  he  sent  fresh  specimens  to  the  Botanic  Garden. 


VL  Notice  of  some  Bhizomxyrphxyus  Fungi.     By  Mr 
John  Sadler. 

The  author  exhibited  specimens  of  several  Bhizomorphous 
fungiy  collected  in  different  situations,  and  described  their 
general  appearance  and  structure.  No.  1  was  recently  pre- 
sented to  the  Museum  at  the  Koyal  Botanic  Garden  by  Mr 
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Finlay  Dun,  as  "  roots  of  rushes  taken  from  a  large  stone 
drain."  No.  2  was  sent  by  Mr  James  Scrymgeour  as  a 
"  vegetable  substance  found  in  the  interior  of  a  coffin  in  tlie 
old  burying-ground,  Dundee."  No.  3  was  taken  from  be- 
tween the  bark  and  the  wood  of  a  decaying  tree  near  Co- 
ventry, and  presented  to  the  University  Herbarium  by  Mr 
Thomas  Kirk.  On  microscopical  examination,  the  author 
found  the  different  specimens  to  be  of  true  fungal  origin, 
and  much  resembling  each  other  in  their  entirely  cellular 
structure.  Nos,  2  and  3  seemed  to  be  the  same  plant,  while 
No.  1,  from  its  looser  arrangement  of  structure,  its  greater 
tenacity  (a  single  rootlet  being  capable  of  lifting  28  lb.),  its 
more  extensive  growth,  being  several  yards  in  length,  and 
from  its  anastomosing  at  very  long  distances,  seemed  to 
indicate  the  peculiar  development  of  some  other  fungus.  It 
is  generally  believed  that  these  Ehizomorphous  fungi  are 
merely  the  mycelia  of  some  of  the  common  species  of  poly- 
poms  or  allied  genera,  although  it  has  not  yet  been  satis- 
factorily proved  that  a  polyporus  developes  a  rhizomorpha, 
or  vice  versa.  Endlicher,  in  his  "  Genera  Plantarum,"  de- 
scribes the  genus,  and  gives  good  characters  for  it.  Dr  Gre- 
ville  describes  three  species  in  his  "  Flora  Edinensis ;"  but 
the  latter  author  is  now  of  the  opinion  that  he,  along 
with  other  writers,  mistook  the  swollen  growing  points  of 
the  plant  for  the  fructification.  As  these  plants  have  never 
been  met  with  bearing  any  organs  of  fructification,  they  are 
entirely  omitted  from  all  recent  works  on  fungology.  They 
are  certainly  very  abnormal  forms,  perhaps^  of  some  of  the 
commoner  species  of  fungi ;  but  unless  certain  names  are 
retained  to  distinguish  them  until  their  origin  has  been 
fully  traced,  they  will  ever  perplex  and  puzzle  the  student. 
Their  situation  of  growth  is  always  peculiar,  and  some  of 
them  are  said  to  be  very  phosphorescent.  Professor  Bal- 
four, in  his  "  Outlines  of  Botany,"  remarks  that  these  plants 
vegetate  in  the  dark  caverns  and  coal  mines  of  Germany. 
They  are  seen  hanging  from  the  roof  in  great  numbers,  and 
their  luminous  qualities  are  most  developed  in  the  furthest 
recesses.  The  author  concluded  by  reading  extracts  from 
letters  he  had  received  from  the  Eev.  Mr  Berkeley,  and  Mr 
M.  C.  Cooke,  of  the  India  Museum,  London,  to  whom  he 
had  transmitted  specimens  for  examination. 
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VII.  On  the  Effects  produced  on  the  Operator  by  the  Poison- 
ing  of  Plants  in  a  Herbarium,  By  Captain  F.  M.  Norman, 
R.N.,  Madeira,  in  a  Letter  to  Professor  Balfour. 

Madeira^  \%fh  April  1866. 
Sir, — I  have  for  some  years  been  living  in  this  island, 
and  have  during  a  great  part  of  that  time  occupied  myself 
in  forming  a  herbarium  of  the  indigenous  and  naturalised 
plants  of  the  island,  which  after  much  labour  I  have  nearly 
completed,  having  at  present  about  600  specimens.  The 
unfortunate  incident  which  for  the  present  has  suspended 
my  occupation,  induces  me  to  communicate  with  you,  as  a 
botanist  of  eminence  and  repute,  to  ask  your  advice  under 
the  circumstances.  Being  a  perfect  stranger  to  you,  I  per- 
ceive that  an  apology  is  due  from  me  for  thus  troubling  you. 
1  trust,  however,  that  the  common  bond  of  fellow-workman- 
ship in  Flora's  domains  (however  humble  a  place  I  may 
occupy),  will  be  kindly  accepted  by  you  as  a  sufficient  one. 
I  have  been  accustomed,  in  order  to  guard  the  plants 
against  the  attacks  of  insects,  to  use  a  strong  solution  of  cor- 
rosive sublimate  (the  same  as  that  which  is  recommended  in 
"  Balfour's  Botanist's  Companion").  I  used  to  lay  it  on  with 
a  feather,  and,  when  perfectly  dry,  the  plant  thus  treated  was, 
in  common  with  all  the  others,  placed  in  a  double  sheet  of 
white  paper  in  its  proper  position  on  the  shelves  of  a  ward- 
robe. Perhaps,  out  of  the  whole  of  my  600  plants,  100  at 
most  have  been  thus  treated.  The  sublimate  was  kept  in 
the  "  plant  room,"  and  never  taken  out  of  it.  In  the  be- 
ginning of  March  I  was  taken  ill,  symptoms  of  mercurial 
salivation  came  on,  and  I  was  severely  salivated.  Fortu- 
nately I  was  in  robust  health  at  the  time,  and  recovered 
quickly ;  my  teeth,  however,  formerly  a  beautiful  set,  be- 
tween the  effects  of  salivation  and  mineral  acid  gargles,  are 
entirely  ruined.  A  fortnight  after  I  had  recovered,  and 
was  strong,  I  resolved  to  begin  work  again,  (meanwhile, 
all  the  poison  had  been  buried,  for  of  course  I  shall  use  it 
no  more).  I  bound  up  mouth  and  nose  with  a  handker 
chief,  put  on  gloves,  went  to  my  wardrobe,  took  out  a  few 
bundles  of  plants,  turned  over  a  few  to  compare,  insert  new 
ones,  <&c.,  and  put  them  away.  This  wardrobe  is  in  my 
dressing-room,  where  I  keep  the  dried  plants,  because  it  is 
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my  di-iest  room ;  but  I  never  apply  the  poison  here.  I 
then  went  out  of  doors,  had  myself  brushed  and  washed. 
Twenty-four  hours  afterwards  the  symptoms  came  on  again, 
and  L  was  again  salivated  (though  in  a  very  minor  degree). 
Observe,  that  all  that  I  did  was  to  look  at  a  few  plants  in 
the  wardrobe,  where  about  10  per  cent,  of  the  plants  have 
been  treated  with  poison. 

Now,  sir,  is  not  this  an  unfortunate  matter  ?  Just  at  the 
time  when  I  am  finishing  the  collection,  when  I  want  con- 
stantly to  compare,  and  when,  in  order  to  complete  a  re- 
vised catalogue,  I  want  to  look  at  every  single  plant  in 
detail,  I  find  myself  thus  cut  off  from  communication  with 
my  source  of  interest  and  daily  occupation.  Will  you  be  so 
good  as  to  write  to  tell  me  if  you  have  had  any  experience 
in  this  matter ;  if  you  have  used  this  poison  to  your  own 
plants;  if  you  know  of  any  accidents  of  the  same  sort,  and 
whether  the  collections  in  England  are  treated  with  the  sub- 
limate ;  and  if  they  are,  whether  it  is  considered  dangerous 
to  take  the  plants  down  to  examine  them  when  required. 
I  suppose  I  must  be  peculiarly  sensitive.  I  am  thinking  of 
having  a  mask  made  with  a  glass  front,  and  kid  gauntlets, 
for  I  cannot  give  up,  without  another  trial,  the  results  of 
three  years'  hard  work.  If  I  can  finish  the  collection,  I 
think  that  it  will  be  a  complete  and  valuable  one.  I  shall 
be  much  obliged  if  you  can  offer  me  any  advice  on  the  sub- 
ject; in  return,  I  can  offer  to  get  you  any  Madeira  plants 
that  you  may  want,  which  I  shall  have  much  pleasure  in 
doing. — Believe  me.  Sir,  your  faithful  servant, 

Francis  M.  Norman. 

P.S. — As  regards  the  quantity  of  poison  used,  I  have  used 
altogether,  during  two  years  and  a  half,  three  bottles,  each 
containing — alcohol  1  ounce,  corrosive  sublimate  20  grains, 
camphor  30  grains ;  and  ordinarily  I  anoint  both  sides  of  the 
leaves. 

[It  appears  that  Captain  Norman  had  kept  the  plants  in 
his  room,  and  being  thus  under  the  influence  of  a  mercurial- 
ised atmosphere,  he  had  suffered  in  the  way  he  described. 
It  was  stated  that  no  such  effects  had  in  any  instance  been 
observed  in  the  course  of  poisoning  the  plants  of  the  Edin- 
burgh University  Herbarium ;  and  Mr  Gilbert  Stuart  stated 
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that  be  had  slept  for  six  months  in  a  room  where  plants 
poisoned  in  a  similar  way  were  kept,  and  he  had  not  felt 
any  bad  consequences.  It  would  appear  that  Captain 
Norman  must  be  peculiarly  liable  to  be  affected  by  mercury.] 

VIII.  Report  on  the  Cinchona  Plantations  of  Ceylon,  in  a 
Letter  to  the  Secretary  of  State  for  India,  By  Clements 
R.  Markham,  Esq. — Communicated  by  Dr  Greville, 
from  a  Colombo  paper  transmitted  to  -him. 

I  have  visited  and  inspected  the  Government  Cinchona 
plantation  in  Ceylon,  as  well  as  some  of  the  coffee  estates 
where  the  cultivation  has  been  undertaken,  and  now  have 
to  report  the  results  of  my  observations. 

The  plants  in  Ceylon,  with  the  exception  of  those  of  C. 
Caiisaya,  which  came  from  Java,  are  entirely  derived  from 
seeds  procured  from  South  America  under  my  superintend- 
ence, at  the  expense  of  the  India  Office,  and  the  Ceylon  cul- 
tivation may,  therefore,  be  considered  as  a  branch  of  the 
great  undertaking  which  has  been  successfully  carried  out 
under  the  auspices  of  the  Secretary  of  State  for  India. 

In  Ceylon,  the  Cinchona  experiment  is  under  the  able 
superintendence  of  Mr  Thwaites,  the  Director  of  the 
Botanical  Garden  at  Peradenia,  and  the  cultivation  is  con- 
ducted, under  him,  by  Mr  M'NichoU,  a  very  intelligent 
gardener,  who  resides  on  the  spot.  The  first  plants  arrived 
in  1861,  when  the  site  for  a  plantation  was  selected  by  Mr 
Thwaites,  and  the  work  commenced. 

The  knot  of  mountains  in  the  Central  Province  of  Ceylon, 
which  at  one  point  attains  a  height  of  8280  feet  above  the 
sea,  is  entirely  composed  of  gneiss  with  veins  of  quartz. 
The  soil  formed  by  the  disintegration  of  this  rock  is  not 
rich, — not  to  be  compared  with  the  fertile  loam  produced 
by  the  more  modem  volcanic  rocks  of  Java;  but  this 
poverty  of  soil  is  made  up  for  by  abundant  supplies  of 
water  and  a  genial  climate.  The  valleys  formed  by  the 
mountain  spurs  are  extensively  cleared  and  planted  with 
coffee ;  but  there  is  still  a  good  deal  of  forest  on  the  higher 
elevations,  and  on  one  of  the  highest  plateaux  is  the  hill 
station  of  Neuera-Ellia,  6220  feet  above  the  sea.  From 
Kandy  the  mountains  are  ascended,  on  their  northern  face, 
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by  an  excellent  road,  and,  as  Nenera-Ellia  is  approached, 
the  flora  resembles  closely  that  of  the  Pulneys,  or  of  the 
Neilgherries,  near  Coonoor.  The  woods  are,  like  those  of 
the  Southern  Indian  hills,  composed  of  Michdia,  Sym- 
plocoa,  QuvUheria^  Vacdnium^  myrtles,  with  an  under- 
growth of  Lobelia  exceUa,  balsams,  Osbeckia  and  Sonerila^ 
Solanum  indicum,  a  passion-flower,  and  madder.  Beauti- 
ful tree  ferns  grow  in  the  shade,  and  the  Rhododendron 
arboreum  is  scattered  over  the  open  grass  land.  The 
station,  consisting  of  bungalows  nestling  amongst  Australian 
trees,  is  on  a  plain,  bounded  on  the  east  and  west  by  tree- 
covered  hills  crested  here  and  there  by  bare  ridges  of  gneiss. 
The  masses  of  cryptogams  on  the  branches  and  stems  of  the 
trees  indicate  the  extreme  dampness  of  the  climate. 

The  Cinchona  plantation  is  at  a  place  called  Hak-galle, 
six  miles  south  of  Neuera-Ellia,  and  5200  feet  above  the 
level  of  the  sea.  The  position  is  admirably  chosen.  Hak- 
galle  is  a  magnificent  perpendicular  cliff,  rising  out  of  a 
fine  forest  which  clothes  the  steep  slopes  of  the  mountain. 
The  site  faces  the  north-east.  It  is  protected  from  the 
full  force  of  the  south-west  monsoon  by  the  cliff,  while  it 
receives  a  good  supply  of  rain  during  both  seasons.  Half 
a  mile  on  the  road  towards  Neuera-Ellia  the  effects  of  the 
north-east  monsoon  are  lost,  and  about  a  mile  in  the  other 
direction  is  the  limits  of  the  influence  of  the  south-west 
monsoon.  Thus  Hak-galle  is  exactly  situated  so  as  to 
receive  ample  supplies  of  moisture  throughout  the  year. 
No  place  in  the  East  has  so  vividly  reminded  me  of  the 
Cinchona  pajonales  of  Peru  as  the  view  from  the  Hak-galle 
plantation.  A  mountain  torrent  dashes  through  the  wide 
ravine,  and  the  hills  on  either  side  are  clothed  with  alter- 
nate forest  and  grass  land,  while  to  the  south  are  the 
distant  hills  and  valleys  of  the  Oovah  district.  These 
open  grass  lands,  called  patenas  in  Ceylon,  are  precisely 
analogous  to  the  pojonalea  of  Peru.  They  are  of  frequent 
occurrence  in  the  Ceylon  hills,  being  covered  with  coarse 
tufts  of  lemon  grass  {Andropogon  Schcenanthua)^  and  the 
forest  stopping  abruptly  on  their  verge.  No  trees  grow  on 
these  patenas,  except  the  Bhododendron  and  a  very  few 
others,  and  they  are  considered  unsuitable  for  coffee  culti- 
vation.    On  the  day  of  my  visit  to  Hak-galle  there  were 
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showers  from  the  south-west  in  the  forenoon,  and  in  the 
afternoon  a  dense  mist  rolled  up  from  the  Oovah  valleys 
to  the  east,  and  enveloped  the  plantation.  This  is  exactly 
the  course  of  atmospheric  daily  change  in  the  uplands  of 
Caravaya,  and  as  I  watched  the  white  mist  wrapping  tree 
after  tree  in  its  thick  folds,  I  almost  fancied  myself  stand- 
ing on  a  Cinchona  pq/oneZ  in  Peru. 

Some  eight  or  ten  acres  have  been  cleared  on  the  forest- 
covered  slope,  under  the  grand  old  Hak-galle  clifiT,  and 
about  five  are  now  planted  with  Cinchona  trees.  It  is 
worthy  of  remark  that,  although  the  roots  of  the  felled 
trees  have  been  allowed  to  remain  in  the  ground,  the  Cin- 
chona have  in  no  instance  been  attacked  by  fungi,  as  was 
the  case  in  Java.  The  plants  are  completely  in  the  open, 
and  look  remarkably  healthy  and  vigorous.  In  the  lower 
part  of  the  clearing  are  the  plants  of  C,  succirvbra^  which 
average  a  height  of  from  8  to  10  feet.  Several  are  in 
flower.  The  largest  tree  is  18  feet  6  inches  high,  with  a 
stem  14  inches  in  girth  at  the  base.  It  was  planted  in 
February  1862.  The  Caliaaya  trees  are  smaller,  but  look 
healthy,  and  the  specimens  of  C  micrantha  look  remarkably 
strong.  The  C,  officinalia  trees,  of  which  kind  about  4000 
are  planted  out,  are  in  the  upper  part  of  the  clearing;  they 
grow  very  fast,  and  have  already  yielded  an  abundant  sup- 
ply of  seeds. 

The  nurseries  for  cuttings  and  young  plants  are  beds 
containing  many  thousands  placed  close  together,  and 
merely  shaded  from  the  heat  of  the'  sun  by  a  movable 
roofing  of  grass.  An  ordinary  coolie  puts  in  the  cuttings, 
and  the  loss  only  amounts  to  a  half  per  cent. ;  2000  plants 
of  C.  succirubra  have  been  raised  from  buds  placed  in  drills, 
in  the  same  way  as  French  beans  are  raised,  with  half  an 
inch  of  earth  over  them,  and  90  per  cent,  came  up ;  and  of 
the  C.  officinalis  seeds  (thirty  in  each  capsule)  all  came  up. 
The  total  number  of  plants  and  cuttings  is  now  upwards  of 
600,000.  With  reference  to  the  method  of  taking  the 
bark,'  I  found  that  a  tree  of  C  succirubra,  which  was  cut 
down  at  Hak-galle  for  bark  analysis  in  April  1864,  had,  in 
November  1865,  sent  up  another  shoot  perpendicularly 
from  the  side  of  the  old  stem,  which  was  5  feet  high  and 
5  inches  in  girth  near  the  ground. 
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The  most  cheering  feature  in  the  Cinchona  cultivation 
of  Ceylon  is  tlie  hearty  way  in  which  it  has  been  taken  up 
by  the  coffee  planters.  The  facility  for  acquiring  good 
titles,  the  excellence  of  the  roads,  and  other  advantages, 
probably  render  them,  as  a  body,  more  en^,erprising  than 
their  brethren  in  India,  and  this  important  experiment  is- 
evidently  destined  to  receive  a  fair  and  complete  trial  at 
their  hands.  The  plants  are  given  away  by  the  Grovem- 
ment,  the  only  expense  to  the  cultivator  being  their  carriage 
to  his  estate.  As  many  as  fifty  planters  have  made  appli- 
cations for  plants;  500,000  plants  have  been  asked  for,  and 
180,000  actually  distributed. 

One  of  the  most  energetic  Cinchona  cultivators  is  Mr 
Corbett,  who  manages  the  estate  of  Eothschild,  at  Pusi- 
lawe  (on  the  road  from  Peradenia  to  Neuera-Ellia),  for  the 
Ceylon  Company.  It  may  be  looked  upon  as  a  representa- 
tive estate.  The  coffee  plants  occupy  the  slopes  on  both 
sides  of  the  Pusilawe  valley,  extending  to  the  very  crown 
of  the  grand  hills  of  Moonera-galle,  whose  battlemented 
ridges  of  gneiss  bound  the  view  to  the  westward.  Except- 
ing a  clump  of  Jacks  high  up  on  the  eastern  side,  and 
some  palms  near  the  houses,  every  tree  has  been  felled  as 
far  as  the  eye  can  reach,  and  rows  of  coffee  plants  entirely 
occupy  the  site  of  the  primeval  forest.  No  regard  what- 
ever has  been  paid  to  forest  conservancy,  belts  of  verdure 
are  neither  left  along  the  water-courses  nor  on  the  hill 
tops,  and  planters  have  to  send  many  miles  for  their  fire- 
wood, yet  there  has  been  no  sensible  diminution  of  the 
water  supply,  and  cascades  and  torrents  dash  over  masses 
of  rock  through  this  coffee  covered  valley. 

About  four  acres  have  been  planted  with  Cinchona  trees, 
on  the  Rothschild  estate,  on  a  steep  hill  slope,  facing  the 
east,  all  except  one  being  of  the  red  bark  species.  There 
are  about  2500  plants,  or  600  to  an  acre,  planted  12  feet 
apart,  alternating  vrith  coffee  bushes.  They  «u:e  exposed 
to  the  full  blaze  of  the  sun,  yet  nothing  can  be  more  vigor- 
ous and  healthy  than  their  appearance.  The  oldest  had 
been  in  the  ground  nearly  three  years,  and  are  12  feet 
high  and  8  feet  across  the  branches,  with  stems  13  inches 
in  girth  near  the  ground.  But  the  majority  of  the  plants 
were  about  20  months  old,  with  stems  8  inches  in  girth. 
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Mr  Corbett  is  about  to  plant  600  acres  with  Cinchona 
plants  at  another  estate,  called  Deekoya,  which  is  4000  feet 
above  the  sea.  Rothschild  only  has  an  elevation  of  3200 
feet.  He  has  applied  for  100,000  plants,  and  has  already 
received  10,000 ;  and  he  calculates  that,  after  three  years, 
the  cost  of  cultivation  will  be  L.6  an  acre,  exclusive  of 
original  price  of  land  and  interest  of  money.  This  will 
ensure  a  very  remunerative  return  on  the  sale  of  the  bark. 

As  the  object  of  the  Ceylon  Gk>vemment  in  establishing 
the  Hak-galle  plantation  is  confined  to  supplying  Cinchona 
to  individuals  who  are  willing  to  undertake  the  cultivation, 
the  extensive  plantations  of  the  Neilgherries,  where  a 
far  grander  and  more  important  system  is  .contemplated, 
would,  therefore,  be  out  of  place  here.  The  expenditure 
on  Hak-galle  is  only  L.500  a-year,  L.250  of  which  is  the 
salary  of  Mr  M^NichoU,  the  gardener.  But  the  Hak-galle 
plantation  fully  secures  the  object  for  which  it  was  estab- 
lished ;  it  is  admirably  managed  by  Mr  M'Nicholl,  and  it 
forms  a  most  eflScient  source  of  supply  for  the  issue  of 
young  plants.  I  have  no  doubt  whatever  that  Cinchona 
cultivation,  under  the  auspices  of  the  enterprising  planters 
of  Ceylon,  will  prove  a  great  commercial  success,  and  be  a 
benefit  of  no  small  value  to  the  inhabitants  of  the  island. 

I  sail  for  Tuticorin  on  the  19th  instant,  in  a  native  small 
craft,  in  order  to  visit  the  Pearl  Oyster  Nursery,  and  to 
deliver  the  instruments  and  instructions  respecting  the 
aquaria  to  Captain  Phipps.  Dr  Cleghom,  the  Conservator 
of  Forests,  with  the  permission  of  Sir  William  Denison,  is 
to  meet  me  at  Palamcottah,  and  to  travel  with  me,  by  way 
of  Travancore,  to  the  Neilgherry  hills. 


IX.  Report  on  the  Cultivation  of  Cinchona  at  Da/rjeeling 
during  the  month  of  November  1865,  from  T.  Ander- 
son, Esq.,  M.D.,  Superintendent  Botanic  Gardens,  and  in 
charge  of  Cinchona  cultivation  in  Bengal,  to  the  Junior 
Secretary  to  the  Government  of  Bengal. 

I  have  little  to  report  this  month  beyond  the  usual 
steady  increase  in  the  number  of  plants,  and  the  continued 
good  condition  of  the  plants.     The  increasing  cold,  accom- 
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panied  by  great  dryness,  has  reduced  the  rate  of  growth 
below  that  of  last  month.  At  the  upper  plantation  growth 
has  nearly  ceased,  but  at  the  two  lower  plantations  some  of 
the  plants  haye  grown  more  than  3  inches  during  the 
month.  The  approach  of  the  cold  season  has  also  affected 
the  operations  of  artificial  propagation  by  cuttings,  only 
8280  cuttings  having  been  made,  which  is  1335  cuttings 
less  than  the  number  procured  in  October.  The  total  num- 
ber of  plants  and  cuttings  of  all  species  is  117,242. 


TahU  shotting  the  Maximum  and  Minimum  Orowth  during 
November  1865. 

NameofSpedei. 

First 
PlAotatlon. 

Second 
PlantaUon. 

Thlnl 
Plantation. 

Fourth 
Plantation. 

Fifth 
Plantation. 

C.  suocirnbra, 
C.  micrantha, . 
C.  officinalis,  . 
C.  pahudiana, 

i  inch, 
f  to  }  in. 

1  to  If  in. 
f  tol^in. 

finch. 

None. 

ftolf  in. 

f  inch. 

^tolin. 

None. 
1  to  2  in. 

ito2fin. 

f  todf  in. 

None, 
f  to  If  in. 
2  to  3   in. 

Number  and  Dietribution  of  Cinchona  Plants  in  the  Oovemment 
Plantations  at  Rungbee  on  the  Ist  December  1865. 


Name  of  Spcdes  of 
Cinchonn. 


|tt| 
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iIIb 
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G.  saocinibra, 

C.  Calisaya,  .     . 

C.  micrantha, 

C.  officinalis,  in-  ) 
eluding  varieties,  j 

0.  pahudiana. 
Total,      .     . 


389 

None. 
15 

870 

5,092 


10,000 

26 

2,539 

10,000 

None, 


14,500 


8,459 


18,245 

116 

1,710 

37,001 

None. 


2,900 
None. 

280 

5,100 
None. 


46,034 

142 

4,544 

61,430 

5,092 


6,366 


22,565 


22,959 


57,072 


8,280 


117,242 


The  weather  during  the  month  was  cold  and  dry,  with 
bright  sunny  days,  until  the  21st,  after  that  date  during  the 
nights  and  mornings  the  sky  was  clear,  but  thick  fogs  pre- 
vailed during  the  day  above  the  second  plantation. 
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On  the  25tb  a  thunder-storm,  accompanied  by  hail  and 
rain,  passed  over  Darjeeling ;  at  Bungbee  a  little  hail,  fol- 
lowed by  a  few  drops  of  rain,  fell.  The  quantity  was  too 
small  to  be  appreciable  in  the  rain-gauge. 

At  the  fourth  plantation  the  mean  maximum  tempera- 
ture was  77*63.  The  mean  minimum  was  52*2,  and  the 
mean  temperature  of  the  month  was  64*91. 


X.  Report  of  the  State  of  Vegetation  in  the  Open  Air  at 
the  Royal  Botanic  Garden.     By  Mr  M*Nab. 

Mr  M'Nab  stated  that,  since  last  meeting  of  the  Society 
(12th  April  1866),  vegetation  had  made  little  progress,  in 
comparison  with  what  is  usually  seen  at  this  period  of  the 
year.  It  is  only  since  the  5th  of  May  that  any  marked 
change  has  been  observed.  Many  of  the  trees — such  as 
sweet  chestnuts,  walnut,  beech  (where  not  sheltered),  lime, 
elm,  oak,  poplar  (except  the  balsam),  ash,  sugar-maple, 
occidental  plane,  hornbeam,  laburnum,  tulip  tree,  and  locust 
tree,  with  numerous  others,  are  showing  very  little  pro- 
gress in  their  leaf  development.  The  leaves  of  those  which 
are  progressing  are  as  yet  small  and  pale-coloured,  owing  to 
the  want  of  solar  heat  at  the  time  when  they  first  put  out 
their  leaves,  and  the  prevalence  of  low  night  tempera- 
tures, averaging  from  23**  to  46**  Fahr.  Since  12th  April, 
on  two  mornings  only  has  the  thermometer  been  below  the 
freezing  point,  namely,  on  29th  April,  when  the  thermo- 
meter stood  at  7  A.M.  at  25*",  and  on  the  30th  April,  when 
it  stood  at  29^  On  Ist  May  the  garden  was  white,  once  with 
snow,  and  twice  with  hail,  as  well  as  on  several  occasions 
since.  The  frost  on  the  morning  of  29th  April  has  done 
much  mischief  to  the  young  growths  of  many  of  the  tender 
shoots  of  hardy  herbaceous  plants,  as  well  as  to  the 
advanced  blooms  of  the  earlier  flowering  hybrid  rhododen- 
drons, particularly  those  having  R,  campanulatum  and  R, 
arboreum  as  male  parents.  The  young  leaf  growths  of 
most  of  the  supposed  hardy  Indian  species  of  rhododendron, 
as  well  as  the  young  leaf  shoots  of  all  those  hybrids  which 
had  begun  to  elongate,  are  now  completely  browned  in  the 
heart,  although  showing  no  symptoms  of  decay  outside. 

TRANS.  BOT.  SOC.  VOL.  VITI.  3  N 
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This  injury  will  be  much  agaiuBt  the  flowering  of  all  the 
early  varieties  next  spring.  The  Norway  maples  are  now 
much  covered  with  flowers,  as  well  as  horse-chestnuts, 
elms,  birches,  ashes,  alders,  and  thorns ;  and  many  others 
not  yet  developed  will  no  doubt  prove  equally  productive, 
the  fine  summer  last  year  having  matured  the  wood 
thoroughly.  The  dry  summer  and  autumn  have  also  been  the 
means  of  ripening  the  young  growths  of  many  of  the  re- 
cently introduced  conifers,  and  we  hear  of  numerous  varieties 
now  producing  flowers  which  do  not  usually  do  so,  such  as 
Wellingtonia  gigantea,  Picea  nohilis  and  P.  amabilis,  Abies 
Dcmglasiif  A.  Menziesii,  and  A.  cephahnioa  ;  also  various 
species  of  Thty'a,  Oupressus,  Betinospora^  Taxus^  and 
Cephaiotaxw.  In  the  flower  borders  we  have  now  in  good 
(condition  the  early  tulips,  garden  hyacinths,  grape  hya- 
cinths, the  mountain  and  stemless  Star  of  Bethlehem,  the 
rose-coloured  TricJionema^  the  crown  imperial;  also  the 
chequered  and  Pyrenean  Fritillary,  HeUmiaa  buUcUa,  the  blue 
nodding  squill  (SciUa  amoena),  and  summer  snow-flakes. 
Many  kinds  of  narcissus  are  also  in  bloom,  chiefly  varieties 
of  Narcissus  Pseudo-^narcissus  or  the  dafibdil,  also  Narcissus 
odorus.  The  small  single  Narcissus  poeticus  has  also 
expanded  its  flowers.  Wallflowers,  Aubretia  grandiflora^ 
Arabis  alpina,  Doronicum  caucasicum^  Primula  nivalis,  and 
P.  ciliata  are  in  perfection,  as  well  as  the  purple  varieties 
of  Orohus  vemus,  and  the  Oentiana  acavliSy  but  only  on  dry 
south  exposed  banks. 


XI.  On  the'  Occurrence  of  Allium  paradoxum,  Don,  in 
Woods  near  Edinburgh.     By  Professor  Balfoub. 

This  plant  was  found  by  Mr  Alexander  Craig  Christie 
in  woods  near  Binny  Crag,  about  twelve  miles  west  from 
Edinburgh.  I  visited  the  spot  along  with  him,  and  found 
the  plant  generally  distributed  through  the  wood.  It  seems 
to  have  been  introduced  for  some  time,  and  it  has  now 
become  naturalised.  The  Rev.  Dr  John  Smith,  minister 
of  Ecclesmachan,  thinks  that  it  may  have  been  introduced  by 
Mrs  Stewart  of  Binny  House,  who  has  planted  various 
exotic  species  in  the  woods.     It  has  been  also  planted  in 
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the  Manse  garden,  and  has  become  a  troublesome  weed,  pro* 
pagating  freely  by  its  undergrotlfhl  bulbs  and  its  aerial 
bulblets.  The  Rev.  Dr  Duns  informs  me  that  he  and  the 
Rev.  P.  Hyslop  found  the  plant  on  the  banks  of  the  Water 
of  Leith,  above  Colinton.  The  following  are  the  characters 
of  the  species: — AUiitm  paa'adoxum,  Don,  Monog.  72, 
Roem.  et  Schult.  Syst.  7,  1090.  Bulb  simple,  ovate ;  scape 
with  a  single  leaf  at  the  base,  triquetrous ;  leaves  linear- 
lanceolate,  acute,  keeled,  many-ribbed,  about  equalling  the 
scape ;  umbel  bulbiferous,  1-2  flowered ;  spathe  3-valved, 
flowers  on  long  pedicels ;  leaves  of  perianth  elliptico-oblong, 
obtuse,  equal,  campanulately  connivent,  three  times  longer 
than  stamens ;  style  tricuspid  at  apex.  It  seems  to  be 
SctUa  paradoxa  of  Bieberstein,  Flor.  3.  267,  found  in  Iberia, 
Tiflis  (Nordm,)  ;  in  the  woods  near  Lenkoran  (HohenacJcer) ; 
in  Siberia  (Don).  It  resembles  Allium  triquetrum^  but 
differs  in  its  umbel  being  bulbiferous,  and  only  1-2  flowered, 
and  in  the  absence  of  the  green  rib  on  the  leaves  of  the 
perianth.  In  some  respects  also  it  resembles  A.  ambiguum, 
the  flowers  of  which,  however,  have  a  pinkish  hue,  a  terete 
aphyllous  scape,  and  a  one-valved  spathe. 

Mr  M'Nab  placed  on  the  table  a  plant  of  a  large  purple- 
flowered  primrose,  presented  to  the  Botanic  Garden  by  Miss 
Walker  of  Drumsheugh.  This  plant  flowered  freely  during 
the  months  of  February  and  March,  in  the  open  air,  as  a 
true  primrose.  Early  in  April  it  began  to  push  up  from  its 
centre  numerous  flower-stalks  from  six  to  eight  inches  in 
height,  having  on  each  stalk  an  umbel  of  flowers,  varying 
from  three  to  seven,  on  pedicels  of  different  lengths,  each 
flower  being  identical  in  size  with  those  produced  in  its 
primrose  state.  The  original  leaves  were  flat  and  very 
rugose,  and  almost  hid  by  the  numerous  single-stemmed 
flowers ;  while  the  leaves  produced  in  the  umbellate  state 
were  larger,  more  upright,  and  less  wrinkled.  Towards  the 
end  of  April  this  plant  presented  a  peculiar  appearance, 
having  numerous  single  flowers  all  round,  with  the  stalked 
ones  in  the  middle,  both  kinds  being  now  in  flower  on  the 
plant.  Mr  M*Nab  also  laid  before  the  meeting  some  plants, 
crosses  between  the  Primula  vulgaris  and  Primula  elatior, 
also  between  Primula  vulgaris  and  Primula  veris,  showing 
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a  similar  arraugement  to  the  one  above  described,  but  in 
none  of  these  examples  %ere  the  flowers  so  large  as  in  the 
ordinary  Primula  vulgaris,  which  was  the  female  parent  in 
both  cases.  Although  nothing  is  known  of  the  parentage 
of  the  Drumsheugh  primrose,  it  is  certainly  a  very  desirable 
plant.  Besides  being  different  in  colour)  it  is  also  much 
larger  than  any  of  the  cultivated  varieties  grown  in  our  gar- 
dens. As  crosses  can  easily  be  produced  by  tentative 
measures,  it  is  remarkable  that  hybrids  are  scarcely  ever 
seen  in  their  natural  state,  notwithstanding  that  the  Primula 
vulgaris  and  Primula  elatior^  as  well  as  Primula  vulgaris  and 
Primula  veris,  are  frequently  seen  growing  together. 

Sir  Thomas  Buchan  Hepburn,  Bart.,  of  Smeaton,  sent 
flowering  specimens  of  the  following  coniferous  trees,  with 
notes  of  their  height  and  circumference : — Picea  amabUis, 
planted  in  1843,  then  8  inches  in  height,  now  21  feet  4 
inches  high  and  3  feet  1  inch  in  circumference.  P.  cepha- 
lonicay  planted  a  seedling  in  1841,  now  21  feet  8  inches 
high  and  3  feet  6  inches  in  circumference.  P.  nobilis, 
planted  1841,  then  1  foot  4  inches  high,  now  37  feet  4 
inches  high  and  3  feet  9  inches  in  circumference.  Cu- 
presstis  torulosa,  planted  in  1852,  then  2  years  old,  now  about 
17  feet  high  and  9 J  inches  in  circumference. 

Dr  Balfour  exhibited  specimens  of  Gastrolobium  oxylo- 
bioideSj  which  had  been  brought  from  near  Perth,  Western 
Australia,  by  Mr  Frederick  Page,  as  being  one  of  the  plants 
which  poison  cattle  and  sheep  in  that  country.  It  does  not 
affect  horses.  Mr  Page  stated  that  100,000  acres  of  land 
in  Western  Australia  cannot  be  used  for  sheep  pasture  on 
account  of  the  presence  of  this  plant. 

A  letter  was  read  from  Dr  Cleghom,  conservator  of  forests, 
Madras,  relative  to  the  proposed  introduction  of  Lodoicea 
seycheUarum,  the  double  coco-nut  or  coco  de  mer,  into  India. 
Eegarding  the  proposal  of  the  Madras  Government  to  ob- 
tain the  "  Coco  de  Mer"  from  the  Seychelles  islands,  Dr 
Cleghorn  remarks,  that  this  magnificent  palm  (Lodoicea  sey- 
cheUarumJ  is  regarded  with  great  interest  by  naturalists,  and 
being  threatened  with  extinction,  its  introduction  into  the 
continent  of  India  would  be  important  to  science,  while  the 
high  price  of  the  nuts  compared  with  these  of  the  Coco  nut 
Palm  renders  the  tree  of  considerable  value.    The  Travellers' 
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Tree  of  Madagascar  (Urania  speciosaj^  mentioned  in  Mr 
Swinburne  Ward  s  letter  to  Sir  W.  Hooker,  grows  well  at  Tre- 
vandrum  and  Colombo.  Dr  Cleghom  infers  that  the  loca- 
lities in  this  Presidency  which  would  probably  best  suit  the 
Seychelles  Palm,  are  the  Government-  garden  at  Trevan- 
drum  and  the  Collector's  garden  at  Calicut.  This  officer 
might  hereafter  transmit  growing  plants  to  the  Laccadive 
islands.  There  is  no  reason  to  suppose  that  the  saline  soil 
of  the  People's  Park  would  prove  unsuitable,  and  the  king 
of  palms  would  be  an  object  of  special  interest.  Dr  Cleg- 
horn  therefore  suggests  that  not  less  than  eight  or  ten  nuts 
be  sent  by  steamer  to  Madras,  and  placed  on  arrival  under 
the  charge  of  Mr  Denham  at  the  Agri-Horticultural  So- 
ciety's Gardens. 

Mr  Adam  White  exhibited  specimens  of  alpine  plants,  col- 
lected by  him  on  Ben  Ledi  on  7th  May.  They  included 
Saxi/raga  oppositi/oliaj  S.  nivalisy  and  AlchemiUa  cdpina. 
He  also  mentioned  having  seen  the  cuckoo,  willow  wren, 
and  yellow  wagtail  in  the  Pass  of  Leny  on  the  same  day. 

Dr  Joseph  Dickson  sent  specimens  of  Gymnogramme 
leptophylla  from  Jersey. 

Mr  John  B.  Lyall,  Free  Church  School,  Peebles,  sent 
specimens  of  Equisetum  umbroaum,  collected  by  him  in  the 
vicinity  of  Peebles. 

Mr  Finlay  Dun  sent  roots  of  a  willow  tree  taken  from  a 
drain  which  they  had  completely  choked  up. 

Mr  Gorrie  exhibited  flowers  of  Carstair  s  new  double 
pelargonium,  and  of  a  Japan  cherry,  introduced  by  Mr 
Fortune. 

Mr  Traill,  Aberlady  Lodge,  exhibited  a  fasciated  peduncle 
of  a  polyanthus  bearing  170  flowers,  in  some  of  which  there 
were  two  distinct  corollas  covered  by  a  calyx  formed  of  ten 
sepals ;  in  others  there  was  a  corolla  of  ten  united  petals 
covered  by  a  similar  calyx.  .He  also  exhibited  specimens 
of  what  appeared  to  be  a  hybrid  between  Primula  vulgaris 
and  P.  datiory  from  Argyllshire. 

Mr  P.  S.  Robertson  presented  specimens  of  Wellingtouia 
gigantea,  with  male  and  female  cones,  produced  at  Tilli- 
chewan  Castle. 
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lith  June  1866. — Dr  Alexander  Dickson,  Vice-President, 
.    in  the  Chair. 

Letters  were  read  from  Dr  Groeppert,  of  Breslan,  and  from 
M.  F.  A.  Miquel,  of  Utrecht,  thanking  the  Society  for  their 
election  as  Honorary  Fellows, 

The  following  Donation  to  the  Museum  at  the  Boyal 
Botanic  Grarden  was  noticed : — 

From  Dr  Mueller,  Melbourne,  transmitted  bj  Dr  H.  Madden 
— Section  of  the  stem  of  Laportea  photini/oUa  (tree  nettle). 

The  following  Donation  to  the  Library  was  presented : — 

A  Ramble  in  the  New  Zealand  Bush.  By  Dr  Stanley  L. 
Haynes, — From  the  Author. 

The  following  additions  to  the  University  Herbarium 
were  announced : — 

About  1100  specimens  of  Mosses  and  other  Cr^^ptogams  from 
South  America,  collected  by  Richard  Spruce,  Esq.  From  William 
Rhind,  Esq. — Specimens  of  Dried  Plants  from  Hudson  Bay  terri- 
tory, collected  by  Major  George  Seton. 

From  Mr  Alexander  Craig  Christie — Specimens  of  Rubus 
ChamcemaruSf  collected  on  a  hill  near  Habbies  How ;  and  speci- 
mens of  Allium  paradoxuniy  from  the  woods  of  Binny  Crag. 

From  Mr  Lees,  gardener  to  the  Earl  of  Haddington — A  speci- 
men of  Paulownia  imperialis  which  had  flowered  in  the  garden 
of  the  Earl  of  Haddington  at  TynniDghame.  In  regard  to  this 
plant,  Mr  Lees  states — "  The  Paulownia  imperialis,  now  in  flower 
here,  was  planted  in  its  present  site  in  the  spring  of  1855,  then 
about  3  feet  high.  It  is  now  13  feet  high,  and  the  spread  of 
branches  at  top  is  15  feet.  It  is  growing  upon  a  rich  light  soil, 
about  2\  feet,  resting  upon  a  deep  bed  of  gravel.  It  has  set  flower 
buds  frequently  before  this,  but  they  always  dropped  off  in  spring. 
Several  times  I  tried  to  preserve  them  by  covering  them  with 
cotton  wadding,  but  found  it  of  no  use ;  and  I  have  little  doubt 
that  it  18  entirely  owing  to  the  fine  dry  autumn  of  last  year  that 
the  flowers  have  come  forward  this  spring." 

From  Dr  John  Lowe,  Lynn — Parcel  of  Scandinavian  Plants. 

From  Dr  John  Kirk — Plants  from  Africa,  Australia,  &c. 
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The  following  Communications  were  read : — 

I.  Obituary  Notice  o/Dr  OreviUe.     By  Professor  Balfour. 

Since  we  last  met,  we  have  been  deprived  of  our  distin- 
guished and  highly  esteemed  President,  Dr  Greville.  We  all 
deeply  feel  the  loss  which  we  have  sustained.  Our  Society 
has  lost  one  of  its  earliest  and  most  celebrated  members,  and 
one  who  has  contributed  most  able  papers  to  its  Transactions. 
Having  known  Dr  Greville  when  I  was  a  student  of  botany; 
80  far  back  as  1828,  and  having  profited  much  by  my  inter- 
course with  him  since  that  time,  I  feel  that  I  have  been 
deprived  of  one  of  my  earliest  botanical  friends.  I  accom- 
panied him  in  numerous  excursions,  I  visited  along  witli 
him  all  the  best  alpine  botanical  districts  of  Scotland,  I 
was  with  him  in  many  a  scene  of  adventure,  and  I  consulted 
him  in  cases  of  difficulty.  I  also  was  associated  with  him 
in  many  schemes  of  philanthropy  and  Christian  bene- 
volence. I  had  much  pleasant  social  intercourse  with  him,^ 
and  I  am  conscious  of  a  blank  which  cannot  be  supplied  as 
regards  the  things  of  earth.  No  one  knew  him  better  than 
I  did,  or  met  him  oftener  in  the  intercourse  of  life,  and 
no  one  felt  a  higher  regard  and  esteem  for  him.  I  now 
mournfully  pay  this  tribute  of  respect  to  the  memory  of  one 
of  my  best  friends. 

Our  Botanical  Society  has  experienced  a  sad  loss  in  his 
sudden  and  unexpected  death.  Little  did  we  think,  when  we 
met  him  here,  in  all  his  wonted  vigour,  on  the  10th  of  May 
last,  that  we  should  not  see  his  face  again  amongst  us.  On 
that  occasion  he  read  a  paper  on  Diatoms,  which  is  pub- 
lished in  the  present  Number  of  our  Transactions ;  and  he 
entered  with  his  usual  enthusiasm  into  the  details  of  the 
Highland  trip  which  I  made  with  my  pupils  last  year, 
when  we  visited  many  of  the  localities  which  he  had 
examined  in  former  years.  At  that  time  I  recalled  to  his 
recollection  the  memories  of  former  days,  when  he  and  I 
and  others  had  slept  in  the  miserable  shieling,  and  wandered 
amidst  the  botanical  rarities  of  the  alpine  glens  of  Scotland. 
He  always  enjoyed  these  rambles,  and  he  was  ever  ready 
to  accommodate  himself  to  all  the  circumstances  of  dis- 
comfort in  which  he  might  be  placed.     A  heather  bed 
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on  the  floor  of  the  old  hut  did  not  come  amiss  to  him. 
I  well  remember  the  visit  which  he  and  I  made  to 
Glenisla;  when,  arriving  late  at  night  at  the  foot  of 
Oanlochan,  and  rousing  up  a  shepherd  in  his  solitary  hut, 
the  doctor  at  once  rose  to  the  emergency— pulled  the 
heather,  and  made  our  beds  with  the  hand  of  one  who  knew 
the  art  of  making  a  pleasant  cushion  for  repose.  He  was 
always  ready  and  active,  full  of  spirit,  zealous  in  the  prose- 
cution of  practical  science,  and  willing  to  impart  information 
to  others. 

Accustomed  as  I  have  been  for  so  many  years  to  hold  con* 
stant  intercourse  with  him,  I  can  hardly  as  yet  realise  his 
departure  from  us.  He  seems  to  be  present,  and  every- 
thing around  me  recalls  him  to  my  thoughts.  The  herbarium 
which  I  consult,  the  drawings  which  I  exhibit,  and  the 
books  whence  I  derive  information,  bring  him  forcibly  to  my 
recollection.  He  seems  still  to  be  among  us,  animating  us 
by  his  example. 

Let  me  bring  before  you  a  few  of  the  incidents  of  his  life. 
He  was  the  son  of  the  Rev.  Robert  Greville,  rector  of 
Wyaston,  Derbyshire,  and  was  bom  at  Bishop- Auckland,  in 
the  county  of  Durham,  on  13th  December  1794. 

He  was  carried  while  an  infant  to  Derbyshire,  in  which 
county  he  was  brought  up^  receiving  a  home  education.  He 
studied  plants  before  he  knew  that  any  book  was  written  on 
the  subject,  and  before  he  was  nineteen  he  had  made  careful 
coloured  drawings  of  between  one  and  two  hundred  native 
plants.  He  thus  showed  an  early  predilection  for  that 
science  in  which  he  afterwards  attained  high  celebrity. 
He  was  intended  for  the  medical  profession,  and  he  passed 
through  the  usual  curriculum  of  four  years  in  London  and 
Edinburgh  ;  but  circumstances  having  rendered  him  inde- 
pendent of  the  practice  of  the  profession,  and,  above  all, 
natural  history  having  taken  deep  root  in  his  heart,  he 
did  not  go  up  for  his  degree,  but  devoted  himself  to  botany, 
stimulated  by  the  hope  that  sooner  or  later  he  might  obtain 
a  professorship. 

In  1816  he  married  a  daughter  of  Sir  John  Eden,  Bart, 
of  Windlestone,  Durham.  In  the  same  year  he  came  to 
Edinburgh,  and  studied  anatomy  and  comparative  anatomy 
most  zealously  under  Dr  Barclay,  the  celebrated  teacher. 
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There  he  was  associated,  with  Mr  Walker-Amott,  now  Pro- 
fessor of  Botany  in  Glasgow ;  Mr  Nasmyth,  our  celebrated 
dentist ;  Mr  Syme,  our  distinguished  professor  of  clinical 
surgery,  and  other  eminent  men.  He  thus  laid  the  founda- 
tion of  natural  science  on  the  solid  basis  of  anatomy. 

He  joined  the  Wernerian  Society  on  15th  April  1819, 
and  in  1820  he  commenced  reading  papers  on  Algse,  which 
were  published  in  the  Transactions  of  the  Society. 

He  joined  various  excursions  with  Hooker,  Graham,  and 
others.  In  1821  he  was  one  of  a  botanical  party,  with 
Hooker,  who  visited  Benlawers,  and  he  gave  a  sketch  of 
the  encampment. 

In  1823  he  commenced  his  splendid  work,  entitled 
"  Scottish  Cryptogamic  Flora,"  which  was  continued  in 
monthly  parts  for  six  years,  and  extended  to  six  vols.  8vo. 
At  that  time  Cryptogamic  Botany  was  little  studied  in  this 
country,  and  he  may  be  said  to  have  been  one  of  the  pioneers 
in  this  department.  He  not  only  studied  thoroughly  the 
microscopic  structure  of  the  lower  orders  of  plants,  but  he 
delineated  that  structure  in  a  most  artistic  and  iaccurate 
manner.  No  one  had  a  finer  pencil,  or  gave  more  correct 
figures  of  the  forms  and  tissues  of  plants.  His  *'  Scottish 
Cryptogamic  Flora"  deservedly  occupies  the  highest  place 
in  that  department  of  botany,  and  is  a  work  of  reference 
in  all  parts  of  the  world. 

In  1826,  after  having  carefully  examined  for  many  years 
the  plants  in  the  neighbourhood  of  Edinburgh,  he  published 
his  "  Flora  Edineusis" — a  work  of  high  merit,  embracing 
not  merely  the  Phanerogamous  but  also  the  Cryptogamous 
plants  of  the  district.  Nothing  has  appeared  equal  to  it 
since  that  time.  In  the  Cryptogamic  department  it  has  had 
no  rival.  Considering  the  increase  of  our  knowledge  of 
Cryptogamic  Botany,  we  require  some  one  now  to  follow 
Greville's  st^ps  as  regards  the  Flora  of  Edinburgh.  In  1826, 
the  University  of  Glasgow  conferred  on  him  the  degree  of 
LL.D.,  an  honour  which  he  richly  deserved. 

He  was  associated  with  Hooker,  Arnott,  Jameson,  Flem- 
ing, and  others,  in  the  prosecution  of  natural  science,  and 
he  made  extensive  collections  of  plants,  insects,  shells,  and 
marine  Crustacea.  He  also  contributed  papers  to  various 
societies  and  periodicals  on  many  subjects  of  natural  his- 
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toTj.  He  bad  a  wonderful  power  of  communicating  infor- 
mation to  others,  and  at  one  time  he  gave  popular  lectures 
on  Botany  in  Edinburgh.  The  lectures  were  well  attended, 
and  were  beautifully  illustrated.  In  1830  he  published  his 
valuable  work,  entitled,  **  Algse  BritannicBB:  a  Description 
of  the  Marine  and  other  Inarticulated  Plants  of  the  British 
Islands,  belonging  to  the  order  Alg®,  with  Plates  illustra- 
tive of  the  Genera."  The  originals  of  these  drawings  have 
been  kindly  handed  over  to  me  by  the  members  of  his 
family  as  a  memento  of  my  dear  friend.  In  the  same  year 
he  joined  Professor  Graham's  autumn  trip,  and  visited 
the  alpine  district  of  Braemar.  On  that  occasion  he  and  I 
were  fortunate  in  picking,  in  Glen  Kander,  independently  of 
each  other,  specimens  of  Carex  VahUi^  a  plant  which  had 
not  been  previously  found  in  Britain.  Salix  rosTnartni/olia 
was  also  gathered  during  the  trip.  I  was  afterwards  asso- 
ciated with  him  in  many  botanical  excursions.  In  the 
autumn  of  1837,  Dr  Greville,  along  with  Mr  Brand  and  my- 
self, made  an  excursion  for  three  weeks  to  the  Highland 
districts  of  Scotland.  W©  visited  Clova,  Glenisla,  Braemar, 
Glen  Callater,  Loch-na-gar,  Ben-na-Bourd,  Ben-na-mac- 
Dhui,  and  other  mountains,  and  made  a  collection  of  about 
15,000  specimens  of  alpine  plants  for  the  Botanical  Society 
of  Edinburgh.  The  object  was  to  supply  specimens  for 
exchange  with  home  and  foreign  botanists.  Dr  Grevilles 
specimens  were  admirably  dried.  He  adopted  the  plan  sug- 
gested in  his  "  Directions  for  Drying  Botanical  Specimens,*^ 
of  setting  apart  a  portion  of  two  days  (Wednesday  and  Satur- 
day) each  week  for  the  purpose  of  putting  the  specimens 
in  order. 

In  1831 ,  in  conjunction  with  Dr  Hooker,  he  published 
"  Icones  Filicum,"  in  2  volumes  folio,  "  containing  figures 
and  descriptions  of  Ferns,  principally  of  such  as  have  been 
altogether  omitted  by  botanists,  or  as  have  not  yet  been  cor- 
rectly figured."  The  work  was  dedicated  to  their  mutual 
friend,  Dr  Wallich,  the  well-known  Indian  botanist.  The 
coloured  drawings  for  the  work  were  entirely,  I  believe, 
executed  by  Greville. 

Dr  Greville  was  an  active  field  naturalist,  and  under- 
went much  fatigue  in  the  way  of  walking.      He  accom- 

*  But.  Soc.  Third  Annual  Report,  p.  S8. 
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panied  Professor  Graham  and  myself  in  many  of  our  trips, 
and  his  presence  added  in  no  small  degree  to  the  plea- 
sure and  profit  of  the  excursions.  In  the  summer  of  1834 
he  visited  Sutherlandshire  on  a  natural  history  expedition 
with  Sir  William  Jardine,  Mr  John  Jardine,  Mr  James 
Wilson,  and  Mr  Selby.  The  sanction  of  the  Duchess- 
Countess  of  Sutherland  was  obtained.  A  light  boat,  sus- 
pended on  a  four-wheeled  carriage,  and  drawn  by  two 
horses,  was  the  conveyance  adopted,  and  was  found  most 
useful  and  convenient  in  a  country  so  intersected  with 
lochs,  but  entirely  destitute  of  boats.  It  could  be  shipped 
and  unshipped  at  any  time  with  perfect  ease  even  by  three 
of  the  party.  Mr  Selby  gave  to  the  Wernerian  Society  an 
account  of  the  quadrupeds  and  birds  observed,  Mr  James 
Wilson  noticed  the  insects,  and  Sir  William  Jardine  pub- 
lished observations  upon  the  Salmonidae  met  with  during 
the  expedition.  The  account  of  these  observations  are  given 
in  Jameson's  Journal  for  1834, 1835,  and  1836. 

From  time  to  time  Dr  Greville  read  papers  to  the  Koyal, 
Wernerian,  Eoyal  Physical,  and  Botanical  Societies  of  Edin- 
burgh ;  and  he  contributed  articles  to  Professor  Jameson's 
Journal  and  to  other  periodicals.  Many  of  his  papers  had 
reference  to  Ferns,  Mosses,  Algae,  and  Diatoms.  His  writ- 
ings secured  for  him  a  high  reputation.  The  following  are 
some  of  the  papers  contributed  by  Dr  Greville  to  the  Trans- 
actions of  the  Wernerian  Society  : — 

An  Account  of  some  of  the  Cryptogamous  Plants  of 
Devonshire. 

Description  of  a  new  species  of  Fucus  found  in  Devon- 
shire. 

Description  of  a  new  species  of  Potentilla  from  the  west 
coast  of  Greenland,  with  some  account  of  the  Arctic 
Flora. 

On  the  Leaves,  Capsule,  and  Eoot  of  Buxbaumia  aphylla. 

Tentamen  Method!  Muscorum ;  or,  a  new  arrangement 
of  the  genera  of  mosses,  with  characters,  and  observations 
on  their  distribution,  history,  and  structure.  Dr  Walker 
Amott  was  associated  with  him  in  this  paper. 

Description  of  two  new  species  of  Musci,  belonging  to 
the  Genera  Neckera  and  Hypnum, 

On  new  Scottish  Fungi,  and  on  anew  species  of  Grimmia. 
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The   following  is   a  list  of  papers  contributed  by  Dr 
Greville  to  the  Transactions  of  the  Botanical  Society  :— 

Report  of  the  progress  and  state  of  Botany  in  Britain, 
from  March  1839  to  February  1840. 

Notice  of  a  new  species  of  Dawsonia, 

Notice  of  a  new  species  of  Spiridens, 

Notice  of  two  new  species  of  Ferns,  belonging  to  the 
genera  Oleandra  and  Orammitis. 

Notice  of  a  new  species  of  Antrophyum. 

Alg83  Orientales :  Description  of  new  species  belonging 
to  the  genus  Sargassum  (two  papers). 

Bemarks  on  some  Algse  belonging  to  the  genus  Caulerpa, 

Notice  of  the  discovery  of  Desmarestia  Dresruxyi  on  the 
coast  of  Ireland. 

Notice  of  a  new  species  of  Caulerpa. 

Report  on  a  Collection  of  DiatomaceaB  made  in  the  dis- 
trict of  Braemar,by  Professor  Balfour  and  Dr  Gteorge  Lawson. 

Description  of  some  new  species  and  varieties  of  Navi- 
cuke,  Ac,  observed  in  Calif omian  guano. 

New  genera  and  species  of  Diatoms  from  the  South 
Pacific  (four  papers). 

He  was  known  in  the  scientific  world  as  a  first-rate  Cryp- 
togamist,  and  he  had  the  honour  of  being  elected  a  Fellow 
of  numerous  Societies.  Among  them  may  be  mentioned 
the  following: — Royal  Society  of  Edinburgh,  1821,  and 
afterwards  Member  of  Council ;  Member  of  the  Imperial 
Academy  of  Naturae  Curiosorum  of  Germany,  under  the  title 
of  Hudson,  April  1821 ;  Member  of  the  Natural  History 
Society  of  Leipzig,  and  Corresponding  Member  of  the 
Natural  History  Society  of  Paris,  1822  ;  Corresponding  Mem- 
l»er  of  the  Academy  of  Natural  Sciences  of  Philadelphia, 
1823 ;  Member  of  the  Physiographical  Society  of  London, 
Ist  June  1824  ;  Honorary  Member  of  the  Royal  Irish  Aca- 
demy, 27th  June  1825 ;  Honorary  Member  of  the  Natural 
History  Society  of  Montreal,  and  Corresponding  Member  of 
the  Medico-Botanical  Society  of  London,  1828  ;  Member  of 
the  Linnean  Society  of  Normandy,  1829  ;  Member  of  the 
Botanical  Society  of  Edinburgh  (afterwards  Honorary 
Secretary  and  then  President),  and  Corresponding  Member 
of  the  Society  of  Natural  and  Medical  Science  of  Brussels, 
1836 ;   Corresponding    Member  of  the  Society  of  Natural 
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Sciences  of  Cherbourg,  1864 ;  Honorary  Member  of  the 
Philosophical  Society  of  Cambridge,  of  the  Yorkshire  Philo- 
sophical Society,  of  the  Liverpool  Institution,  of  the 
Lyceum  of  Natural  History  of  New  York,  Member  of  the 
Wemerian  Society,  the  Eoyal  Physical  Society,  Ac. 

I  have  often  been  surprised  that  he  did  not  become  the 
occupant  of  a  chair  of  Botany,  for  which  he  was  so  well 
fitted  in  every  respect.  This  seems  to  have  depended  on 
his  not  putting  himself  prominently  forward  as  a  candidate 
for  such  an  appointment.  His  independent  means,  and  his 
desire  not  to  be  tied  down  to  the  arduous  duties  of  teach- 
ing, probably  operated  in  preventing  him  from  applying  for 
office.  He  was  certainly  well  qualified  for  the  situation  of 
an  instructor  in  science,  and  would  have  inspired  his  pupils 
with  enthusiasm.  During  the  later  years  of  his  life  he  was 
unfortunately  deprived  of  much  of  his  pecuniary  resources, 
and  he  was  under  the  necessity  of  using  his  pencil  and 
brush  with  the  view  of  adding  to  his  income.  At  one  time 
he  took  up  landscape  painting  as  a  profession,  and  he  con* 
tributed  on  several  occasions  paintings  to  the  Exhibition 
of  the  Scottish  Academy,  which  were  remarkable  for  the 
faithful  delineation  of  the  rocks  and  trees  of  the  Highland 
scenery  of  Scotland.  To  him  I  am  indebted  for  a  large 
number  of  my  class  drawings,  which  have  proved  most  use- 
ful for  the  purposes  of  teaching,  and  which  now  every  day 
during  the  course  remind  me  of  him  who  has  left  us. 

A  few  years  ago  Dr  Greville  and  I  commenced  a  work, 
which  was  to  be  entitled  **  Plant  Scenery  of  the  World," 
in  which  the  characteristic  floras  of  different  regions  were  to 
be  represented,  and  a  description  was  to  be  given  of  the 
plants  in  the  landscape.  .  He  completed  forty  or  fifty  of 
the  coloured  plates,  and  I  prepared  some  of  the  letterpress, 
but  owing  to  the  difficulty  of  getting  good  coloured  litho- 
graphs— such  at  least  as  were  reckoned  satisfactory  by  Dr 
Greville — it  was  abandoned  by  the  publishers,  Messrs 
Edmonston  A  Douglas,  who  possess  the  drawings.  I  still 
think  that  the  work  might  be  carried  on,  and  that  it  might 
prove  valuable  as  illustrating  the  geographical  distribution 
of  plants. 

Advancing  years  led  to  a  less  exclusive  devotion  to  the 
subject  of  Botany,  and  to  the  disposal  of  his  collection  of 
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PhaDerogamous  plante.  These  I  purchased  when  I  was  Pro* 
fessor  of  Botany  in  Glasgow,  and  when  I  returned  to  Edin- 
burgh they  became  the  property  of  the  University.  Subse- 
quently Dr  Greville  disposed  at  different  periods  of  his  ferns, 
mosses,  lichens,  fungi,  and  algse  ;  and  this  highly  valuable 
collection  is  now  preserved  in  the  Herbarium-Eoom  at  the 
Botanic  Garden.  The  collection  is  a  most  important  one, 
and  it  has  been  increased  by  the  addition  of  specimens 
belonging  to  the  Botanical  Society  and  myself,  as  well  as  by 
the  purchase  and  donation  of  collections  from  various  parts 
of  the  world.  It  constitutes  our  University  Herbarium,  and 
consists  of  about  50,000  species,  represented  by  probably  ten 
times  that  number  of  specimens.  The  Herbarium  consists 
of  a  set  of  typical  genera,  which  are  being  arranged  accord- 
ing to  Hooker  and  Bentham's  Genera  Plantarum,  and  of  the 
floras  of  different  quarters  of  the  globe,  arranged  in  sepa* 
rale  cases.  The  floras,  separately  represented,  are  those 
of  Britain,  Europe,  Syria  and  Palestine,  Western  and 
Northern  Asia,  India,  China  and  Japan,  Malay  Islands, 
Australia,  Africa,  North  America,  and  South  America. 
There  are  also  collections  of  Scripture  plants,  medicinal  and 
poisonous  and  economical  plants.  The  Cryptogamic  plants, 
for  which  we  are  specially  indebted  to  the  Grevillean 
Herbarium,  are  kept  as  a  whole  in  separate  cases. 

Dr  Greville  also  sold  his  collection  of  insects  to  the  Uni- 
versity of  Edinburgh.  This  collection  is  now  deposited  in 
the  Museum  of  Science  and  Art  in  Argyle  Square.  I  trust 
that  his  collection  of  land  and  fresh-water  moUusca  will  be 
acquired  for  some  public  museum.* 

Of  late  years  Dr  Greville  directed  special  attention  to 
Diatomace83,  of  which  he  formed  a  very  valuable  collection, 
which  I  hope  will  be  purchased  by  the  British  Museum.f 
These  minute  organisms,  requiring  much  elaborate  micro- 
scopic examination,  were  studied  by  him  with  remark- 
able zeal  and  assiduity.  To  the  Transactions  of  the  Micro- 
scopical  Society  of  London  and  those  of  this  Society,  he  has 
contributed  many  papers  on  the  subject,  with  exquisite 
drawings.  His  last  paper  appears  in  the  present  Number 
of  our  Transactions.     The  collection  of  Diatoms  he  has  left 

*  This  coUeciion  is  now  in  the  Museum  of  Science  and  Art  of  Scotland, 
t  This  collection  is  now  in  the  British  Museum. 
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is  wonderful.  All  the  specimens  are  admirably  put  up  on 
slides,  and  each  is  beautifully  named,  with  references 
to  any  figures  given  of  the  specimens  by  himself.  Consi- 
dering  the  contributions  he  has  made  to  Diatoms,  and  the 
plates  which  he  has  published,  these  specimens  have  no 
ordinary  value.  To  the  Edinburgh  Microscopical  Society 
he  gave  many  demonstrations  on  the  structure  of  Diatoms, 
illustrated  by  drawings  and  specimens.  The  Council  of 
the  Eoyal  Society  of  Edinburgh  awarded  to  him  in  1862 
the  Neill  Medal  for  his  contributions  to  Cryptogamic  Botany, 
and  especially  his  papers  on  Diatoms. 

In  presenting,  on  the  2d  March  1863,  the  Neill  Prize, 
Sir  David  Brewster  made  the  following  remarks  : — 

**Dr  Qreville's  contributions  to  natural  history  have 
been  both  numerous  and  valuable,  and  their  merits  have 
been  recognised  by  the  most  distinguished  botanists  of  the 
age.  His  '  Scottish  Cryptogamic  Flora'  was  published  be- 
tween 1823  and  1828.  His  *  Flora  Edinensis'  appeared  in 
1828.  His  *  Algae  Britannicse  ;  or.  Description  of  Marine 
and  other  Inarticulated  Plants  in  Britain  belonging  to  the 
order  Algae,'  was  published  in  1830  ;  and  he  has  inserted  in 
the  *  Microscopical  Journal'  no  fewer  than  twelve  papers 
on  the  Diatomaceae,  an  interesting  subject  which  still  occu- 
pies his  attention. 

"But  Dr  Greville's  services  to  science  have  not  been 
limited  by  his  writings.  He  has  been  an  ardent  collector 
of  plants  and  other  objects  of  natural  history ;  and  his 
complete  herbarium  of  Phanerogamous  and  Cryptogamous 
plants,  as  well  as  his  collection  of  insects,  have  been  placed 
in  the  Museum  of  our  University.  He  has  also  made  a 
collection  of  land  and  fresh-water  moUusca,  which  is  the 
finest  in  Scotland. 

"  These  various  contributions  to  natural  history  have 
been  highly  appreciated  both  in  this  and  in  foreign  countries. 
In  1824  the  University  of  Glasgow  conferred  upon  Dr 
.Greville  the  degree  of  Doctor  of  Laws,  and  many  of  the  Na- 
tural History  Societies  in  Europe  and  America  have  received 
him  among  their  corresponding  or  honorary  members. 

"  Though  somewhat  foreign  to  the  present  occasion,  the 
Society  will,  I  trust,  excuse  me  for  adding,  that  Dr  Greville 
has  taken  an  active  part  in  those  interesting  questions  of 
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philanthropy,  on  the  solution  of  which  the  happiness  and 
security  of  society  depend.  He  has  felt,  as  I  am  sure  most 
of  us  here  feel,  that  there  is  something  greater  than  science, 
and  something  higher  and  more  enduring  than  fame  ;  and 
it  is  no  slight  ground  of  congratulation,  that  some  of  those 
who  have  been  commissioned  by  their  Maker  to  study  His 
works,  and  to  sound  the  depths  of  His  wisdom  and  His 
power,  have  shunned  the  fatal  course  which  others  have 
pursued,  of  sapping  the  foundations  of  that  faith  and  hope 
which  science  is  so  able  to  sustain." 

When  the  late  Dr  William  Gregory  was  carrying  on  his 
researches  on  Diatoms,  Dr  Greville  aided  him  much,  and 
delineated  the  forms  which  were  published  in  the  Transac- 
tions of  the  Eoyal  Society  of  Edinburgh,  in  illustration  of 
Gregory's  paper.  Dr  Greville  also  drew  the  large  figures 
which  were  exhibited  to  the  Society,  and  which  now  con- 
stitute a  part  of  the  drawings  belonging  to  the  Botanical 
Class  of  the  University. 

A  scientific  friend,  who  used  to  dredge  with  Dr  Greville 
on  the  west  coast  of  Scotland,  writes  in  regard  to  him  as 
follows: — "I  am  surprised  and  grieved.  Poor  dear  Greville  ! 
Oh,  how  truly  do  I  mourn  his  departure  from  the  midst  of 
us  I  I  feel  that  I  have  lost  a  friend  whom  I  respected, 
valued,  and  loved.  It  is  another  link  in  the  chain  of  my 
personal  friends  knocked  off  by  the  merciless  hand  of  death. 
My  thoughts  run  back  to  George  Square,  Dunoon,  Holy 
Island,  G^atfell,  covering  a  space  of  no  less  than  twenty- 
two  years,  during  which  I  was  intimately  eissociated  with 
him  in  dredging  operations  in  almost  every  loch  con- 
nected with  the  Clyde,  as  well  as  in  deputation  work  in 
London  and  elsewhere.  We  have  worked  together  heartily 
and  affectionately  in  the  field  of  natural  history — ^he  being 
my  preceptor,  and  I  his  willing  and  thankful  disciple.  He 
and  I  have  met  together  at  a  throne  of  gi-ace,  drawing 
all  our  comfort  in  the  prospect  of  death  and  eternity  from 
the  fountain  of  mercy  and  of  love.  He  is  gone, — ^we  must 
follow.  Let  us  hold  fast  the  profession  of  our  faith — the 
confidence  of  our  hope — nj»  hfMKvytw  r^g  *fXr/do^T-without 
wavering,  for  He  is  faithful  that  promised." 

Dr  Greville's  attention  was  by  no  means  confined  to 
science.     He  was  a  man  of  high  literary  taste,  and  he  took 
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a  warm  interest  in  all  that  concerned  the  wellbeing  of  his 
fellow-men.  He  was  a  thorough  gentleman,  a  most  agree- 
able companion,  fond  of  music  and  of  art,  ready  to  enter 
into  the  enjoyments  of  youth,  and  to  contribute  to  the 
pleasures  of  social  intercourse.  He  was  fond  of  the  rod 
and  the  gun,  like  his  valued  friends  the  late  James  Wilson 
and  Captain  Grove,  B.N.,  with  both  of  whom  he  often  en- 
joyed these  country  sports.  In  autumn  last  he  had  a  sea- 
son of  shooting  at  Hunmanby,  in  Yorkshire,  the  residence 
of  his  old  and  kind  friend  Admiral  Mitford.  There  was  a 
taste,  a  neatness,  and  an  order  in  all  he  did,  which  was 
quite  remarkable.  He  touched  nothing  which  he  did  not 
adorn.  He  prepared  and  dried  plants  admirably,  and  took 
great  pleasure  in  garden  pursuits ;  and  the  beailty  of  the 
arrangements  at  his  villa  at  Murrayfield  showed  at  once 
the  hand  of  a  man  of  science  and  of  refinement. 

Dr  Greville  took  a  prominent  part  in  the  agitation  car- 
ried on  for  many  years  against  slavery  in  our  colonies.  In 
1833,  when  three  hundred  and  fifty  gentlemen  assembled  in 
London  to  represent  to  the  Colonial  Minister  the  sentiments 
of  the  country,  he  was  one  of  the  delegates  from  Edinburgh ; 
and  when  a  working  committee  (to  sit  in  London),  com- 
posed partly  of  the  delegates  and  partly  of  members  of  the 
committee  of  the  British  and  Foreign  Anti-Slavery  Society, 
was  instituted,  he  was  elected  chairman  ;  and  he  was  one  of 
the  four  vice-presidents  of  the  great  Anti-Slavery  Conven- 
tion of  all  Countries,  held  in  London  in  1840. 

When  the  Temperance  reform  was  first  introduced  into 
the  country,  he  gave  up  a  large  portion  of  time  to  it  for 
several  years,  and  addressed  innumerable  meetings  on  the 
subject,  besides  using  his  pen  largely  in  its  support. 

The  Sabbath  question  was  also  taken  up  zealously  by 
him,  and  he  acted  for  four  years  as  secretary  of  the  Sab- 
bath Alliance.  He  was  always  ready  for  every  good  and 
Christian  work.  The  House  of  Befuge  was  an  object  of 
special  interest,  and  he  continued  to  the  latest  period  of  his 
life  to  attend  the  meetings  of  the  directors  of  that  insti- 
tution. Societies  for  missions  and  for  reformatory  purposes, 
ragged  schools,  asylums  for  imbeciles  and, for  the  intempe- 
rate and  the  degraded,  met  with  his  warm  sympathy  and 
support. 

TRANS.  BOT.  SOC.  VOL,  Till.  3  P 
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He  was  also  interested  in  municipal  matters.  He  became 
a  burgess  of  the  city  of  Edinburgh  in  1856,  and  he  acted 
most  conscientiously  and  assiduously  for  some  years  as  a 
member  of  the  Town  Council. 

He  was  a  member  of  the  English  Church,  but  he  was 
by  no  means  sectarian  in  his  views.  He  co-operated  with 
all  denominations  of  Christians  in  works  of  philanthropy 
and  charity.  His  services  could  always  be  commanded  for 
any  effort  which  had  for  its  aim  the  amelioration  of  the 
physical  and  spiritual  condition  of  the  poor  and  needy. 

He  was  an  earnest  student  of  God's  Word,  and  felt 
assured  of  the  complete  harmony  between  it  and  science. 
He  was  a  true  lover  of  nature,  and  pursued  the  study  of 
Gtod's  works  with  zeal  and  success,  so  as  to  place  himself  on 
an  undoubted  eminence  as  a  man  of  science,  and  as  one  of 
the  first  Cryptogamists  of  his  day ;  and  at  the  same  time  he 
was  a  humble  believer  in  the  plenary  inspiration  of  the 
Bible,  which  he  took  as  a  lamp  to  his  feet  and  a  light  to 
his  path.  In  these  days  of  scepticism  among  naturalists, 
he  took  a  decided  stand  on  the  truth  of  Revelation. 

In  all  the  discussions  as  to  man  and  his  origin  he  firmly 
espoused  the  Scripture  statement  that  man  was  created  per- 
fect in  the  image  of  God,  and  that  he  fell  by  yielding  to  the 
temptation  of  Satan ;  that  thus  his  whole  nature  became 
corrupt,  so  that  none  can  do  good,  no  not  one  ;  and  that  it  is 
only  through  the  death  and  atonement  of  Christ,  and  faith 
in  Him,  that  man  can  be  restored.  He  was  no  supporter  of 
man's  progressive  development  from  a  simian  to  a  human 
form,  and  from  a  low  type  of  organisation,  physically  and 
morally,  to  a  higher  one.  Man,  in  place  of  rising  in  the 
scale,  has  the  tendency  to  fall;  and,  as  Archbishop  Whately 
remarked,  in  place  of  juivance  and  elevation,  we  find  in  the 
natural  man  retrocession  and  degradation.  Christianity  can 
alone  raise  man  from  his  fallen  state.  Dr  Greville  always 
upheld  these  views,  and  believed  that,  whatever  may  be 
said  by  geologists  of  human  beings  in  reinote  ages,  he  felt 
satisfied  that  the  man  from  whom  he  descended  was  the 
Adam  of  the  Bible,  whom  Grod  created  at  once  complete  and 
perfect  as  regards  his  physical,  intellectual,  and  moral 
nature.  True  science  has  lost  in  Greville  one  of  its  ablest 
supporters,  and  the  contenders  for  the  faith  once  delivered 
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to  the  saints  have  to  lament  tfae  departure  of  one  of  their 
noblest  champions. 

For  some  years  Dr  Greville  suffered  from  occasional  at- 
tacks of  illness,  but  he  was  able  to  pursue  his  work  with 
vigour,  and  walked  regularly  from  his  country  villa  to  at- 
tend meetings  in  Edinburgh.  He  was  very  regular  in  his 
attendance  at  the  Botanical  Society. 

His  last  illness  commenced  on  27th  May,  and  was  brought 
on  by  falling  asleep  on  the  damp  grass.  This  gave  rise 
to  severe  rigors,  accompanied  with  inflammation  of  the 
lungs,  from  which  he  never  fully  rallied.  He  was  attended 
by  Dr  Fowler  of  Corstorphine  and  by  Dr  Begbie.  The 
symptoms  did  not  seem  alarming  at  first.  On  Tuesday, 
29th,  he  wrote  a  note  to  me  in  pencil  in  reference  to  the 
death  of  a  mutual  friend — the  Hon.  Mrs  Mackenzie.  I 
had  no  idea  that  his  illness  was  of  a  severe  nature.  On 
the  evening  of  Ist  June  there  was  a  great  aggravation  of 
the  disease,  and  he  sunk  on  the  morning  of  the  4th,  after 
suffering  much  from  dyspnoea.  He  felt  that  he  was  dying, 
and  gave  various  directions  to  a  friend  in  attendance.  Ho 
was  ready  for  his  change,  and  he  died  resting  on  the  merits 
of  his  Bedeemer.  He  was  kept  in  perfect  peace,  stayed  on 
Him  who  alone  can  comfort  and  support  in  the  hour  of 
trial. 

His  funeral  took  place  on  Friday  the  8th  June,  and  his 
mortal  remains  were  deposited  in  the  Dean  Cemetery,  not  far 
from  those  of  his  friends  Edward  Forbes  and  James  Wilson. 
The  members  of  this  Society  met  on  the  ground  to  pay  the 
last  tribute  of  respect  to  the  memory  of  their  amiable  and 
highly-valued  President.  The  mourners  assembled  in  the 
house  of  the  deceased,  Orraelie  Villa,  Murrayfield,  where 
the  first  part  of  the  burial-service  was  read  by  the  Bev. 
William  Hogarth  of  Weymouth,  his  son-in-law.  The  pall- 
bearers were  Mr  Eden  K.  Greville,  his  son ;  Bev.  Eden 
Greville,  his  brother;  General  Drummond,  Bev.  W.  Hogarth, 
and  Bev.  Mr  Williamson,  his  three  sons-in-law ;  Mr  D.  B. 
Huie,  nephew  by  marriage ;  Mr  William  Drummond,  Pro- 
fessor Balfour,  and  Major  Petley. 

Such  are  a  few  of  the  prominent  features  in  the  charac- 
ter of  our  departed  friend.  We  mourn  his  loss.  We  look 
back  with  melancholy  interest  to  the  many  days  we  have 
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spent  with  him,  and  the  many  pleasant  communications  he 
has  made  to  us.  He  has  entered  into  his  rest.  "  Blessed 
are  the  dead  who  die  in  the  Lord :  they  rest  from  their 
labours,  and  their  works  do  follow  them." 


II.  On  the  Flora  of  Lyn/n  cmd  the  Vicinity.     Part  L — 
Phanerogams  and  Ferns.     By  Dr  John  Lowb, 

Compared  with  that  of  other  counties,  the  Flora  of  Norfolk 
is  one  of  great  richness,  both  numerically  and  in  point  of  rare 
species.  The  large  list  of  species  is  no  doubt,  in  some  mea- 
sure, due  to  the  researches  of  those  illustrious  men  whom 
the  county  has  produced — I  mean  Sir  James  Smith,  Sir  W. 
J.  Hooker,  and  Dr  Lindley.  The  valuable  list  of  flowering 
plants  compiled  for  White's  **  History  of  Norfolk,"  by  the 
Rev.  G.  Immford,  comprises  1027  species  and  40  varieties. 
This  catalogue  is  still  further  extended  in  the  more  recent 
**  Flora  of  Norfolk,"  by  the  Rev.  R.  Trimmer,  one  of  the 
most  complete  county  floras  I  have  seen.  To  the  above 
large  number  I  have  added  upwards  of  thirty  more,  the 
Rubi  and  Salices  being  still  very  incomplete.  The  flora  of 
the  Lynn  district,  to  which  my  remarks  will  be  confined, 
embraces  a  very  large  proportion  of  this  number.  It  is, 
moreover,  very  rich  in  Cryptogams,  and  its  fauna  is  equally 
prolific.  This  may  be  attributed  to  its  peculiar  formation, 
which,  including  chalk  hills,  fen,  moor,  and  sea-marshes, 
affords  a  habitat  and  sustenance  to  a  great  variety  of  animal 
and  vegetable  life.  In  the  area  under  consideration — ^viz., 
about  18  miles  from  Lynn — ^we  find  that  a  line  running 
nearly  due  north  and  south  divides  the  marsh  land  on  the 
west  from  the  chalk  on  the  east.  In  a  line  with  the  shore 
is  an  elevated  plateau  of  chalk  and  lower  greensand.  Be- 
tween this  and  the  shore  lie  the  salt-marshes.  Inland  cure 
numerous  unenclosed  commons,  but  these  are  rapidly  de- 
creasing before  the  plough.  In  the  west  or  marsh  district 
there  is  no  great  abundance  of  Planter  rariores.  Some 
there  are,  however,  worthy  of  notice.  First  among  these 
may  be  mentioned  the  beautiful  ViUarsia  nymphceoides^ 
which  grows  luxuriantly  in  the  Ouse  near  Hilgay,  its  ele- 
gant yellow  flowers,  dotted  here  and  there  amongst  the 
floating  leaves  of  equally  elegant  form,  contrast  well  with 
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the  more  massive  Nuphar  which  grows  around.  Like  the 
Stratiotes,  Hydrocharis,  and  Utricularias,  I  suspect  the 
Hottonia  is  fast  disappearing  before  the  encroachments  of 
its  formidable  foe,  the  Anacharis.  For  miles  this  pest 
may  be  met  with  reigning  triumphant  and  alone,  where 
formerly  the  more  delicate  aquatic  plants  were  abundant. 
Almost  the  only  group  that  can  withstand  its  inroads  seems 
to  be  the  Gharas.  Of  the  aquatic  Banunculi,  B,  fioribtm- 
dua — the  most  attractive  of  the  group,  from  it€  fine  flowers 
and  delicate  odour — ^is  of  frequent  occurrence.  We  find, 
also,  jB.  Drouetii^  conjustis,  and  circiruihte ;  the  latter  is, 
however,  somewhat  rare.  B.  parvijbyraa  occurs  in  one  or 
two  localities ;  and  B.  Lingua  is  found  sparingly  in  a  few 
localities,  but  does  not  attain  the  great  size  which  we  find 
in  the  Lincolnshire  fens,  where  it  occurs  often  in  immense 
beds,  and  having  a  height  of  five  or  six  feet,  its  large  and 
brilliant  golden  flowers  and  long  spear-shaped  leaves  mak- 
ing it  one  of  the  finest  indigenous  plants. 

Fringing  the  banks  of  the  streams  and  ditches,  Lythrwm 
ScMcaria^  now  rendered  classic  by  the  investigations  of  Mr 
Darwin,  is  everywhere  conspicuous,  with  forests  of  Butomua 
vmbeUatus.  Nymphcea  aXba  is  found  in  a  few  localities, 
but  is  not  very  plentiful.  It  occurs  in  Shouldham  Fen, 
together  with  Peitceda/num  pahiatrCy  Lysimachia  vulgaris, 
Ridena  tripartita^  B.  cemua^  Lastrea  Thelypteris,  UtricU' 
laria  minor  and  vulgaris.  In  several  places  I  have  found 
Veronica  Buxbaumii  in  profusion  ;  and  at  St  German's, 
Alyssum  calycinumy  which  is  new  to  West  Norfolk.  Pota- 
mogetons  abound,  but  none  of  much  variety,  with  the 
exception  of  P.  trichoides,  which  I  found  at  Terrington. 

Turning  now  to  the  coast,  we  find  in  the  immediate 
vicinity  of  Lynn  the  following  plants ; — Bumex  maritimus, 
Obione  portulacoides,  0.  pedunculata,  Stujeda  fruticosa,  S. 
niaritifna,  Chenopodium  olidum,  the  latter  growing  near 
houses  at  the  north  end  of  the  town  inhabited  by  the  fisher- 
men, a  kind  of  locality  which  it  usually  afi^ects.  It  would  be 
interesting  to  know  how  far  such  plants  as  this  owe  their 
distribution  or  introduction  to  human  agency.  Chenopodium 
BonuS'Henrictis,  Verbena  officinalis,  Anchusa  sempervirens, 
&c.,  are  instances  of  a  similar  kind.  Lepigonum  neglectum 
is  abundant  on  the  shore;   also  Artemisia  mariiima,  A. 
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gaUica,  Buppia  maritivm^  SicUice  Limonium,  and  (Enanthe 
crocata^the  latter  occurriDg  only  in  one  or  two  places  in  small 
quantity.  In  waste  places  near  the  town  we  have  Gheno- 
podium  polyspermumy  Mercurtolis  annua  and  ambtgua,  Cheir- 
anthus  Cheiri^  Lepidtum  ruderale,  Diploiaxis  tenuijolia^  D, 
muraliSy  Parietaria  diffusa,  Lepturus  incurvatua  var.  jUifor- 
mis,  SclerocMoa  lolio/cea,  S.  maritima,  Hordeum  maritimum. 
Erysimum  cheiranthoidea  appears  to  have  thoroughly  estab- 
lished itself  in  this  part  of  the  country,  growing  on  walls  and 
waste  ground  everywhere.  In  the  autumn  it  occurs  in  such 
profusion  in  turnip  fields  as  often  almost  to  hide  the  original 
crop  ;  it  is  evidently  very  difficult  to  eradicate. 

Some  years  ago  I  found  on  the  banks  of  the  Ouse  Setaria 
glauca,  which  was  first  discovered  by  Mr  Borrer  at  Way- 
bridge.  It  is,  of  course,  only  a  chance  visitor.  Myosurua 
minimus  was  formerly  found  on  Hardwicke  Common,  but 
has  now  disappeared  before  a  stronger  vegetation.  It  is 
said  to  be  found  in  one  or  two  other  places,  but  I  have  not 
yet  met  with  it.  Tri/olium  subterraneum  also  occurs  on 
Hardwicke  Common ;  and  in  fields  near  the  same  place 
Orobanche  minor  is  very  abundant.  A  few  years  ago  I  saw 
a  clover  field  so  completely  covered  with  it,  that  most  of 
the  clover  wai^  killed.  Epilobium  angustifolium  var.  brachy- 
carpum,  which  grows  apparently  quite  wild  on  Bawsey  Com- 
mon, has  not  previously  been  recorded  as  a  Norfolk  plant. 
Here,  also,  I  have  found  Calamagrostis  lanceolata  and  Digrt- 
talis  purpurea  ;  and  at  Ashwicken,  a  neighbouring  village, 
Cladium  Mariscus,  Antirrhinum  Orontium,  Torilis  infesta, 
Cichorium  Intybus,  and  Stachys  arvensis  ;  and  very  recently 
Lepidium  Draba  and  Doronicum  Pardalianches  have  been 
found  near  this  place,  the  former  being  new  to  Norfolk, 
and  the  latter  to  West  Norfolk. 

Turning  now  in  a  direction  N.E.  from  Lynn,  we  come  to 
a  good  botanising  ground  at  North  Wootton,  Castle  Rising, 
Roydon.  At  the  former  place  we  find  Lathyrus  palustris 
in  small  quantity,  Lycopus  europcetis,  Oenista  anglica, 
Jasione  montana,  Ctiscuta  Epithymum,  Hypericum  EhdeSy 
Bhamnus  Frangula^  Schcenus  nigricans,  Juncus  acuttis,  J. 
maritimus,  Habenaria  bi/olia,  Solidago  canibrica,  Teesdalia 
nudicaulis.  At  Rising,  Potentilla  argentea  occurs  spar- 
ingly, and  Ch^ysosplenium  altemifolium  and  oppositifolium 
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are  found  growing  together.  On  the  earthworks  around 
the  fine  old  ruins  of  the  castle,  in  which  it  is  said  Queen 
Isabella  spent  her  last  days  as  a  captive,  Mcenchia  erecta, 
Alsine  tenuifolia,  and  Verhaacum  nigrum  var.  tomentomm, 
occur.  On  Koydon  Common,  a  short  distance  from  the 
last-mentioned  place,  we  have  a  rich  treat  in  finding  Pyrohx 
rotundd/olia,  one  of  our  rarest  and  most  lovely  plants. 
Here,  too,  we  have  Bhynchospora  alba^  Medicdgo  minima^ 
Garex  remota,  and  Festtica  uniglumia,  Aceras  anthropo- 
phora  is  said  to  grow  here,  but  I  have  not  yet  been  fortu- 
nate enough  to  find  it. 

Continuing  the  route  at  a  little  distance  from  the  coast 
to  Sandringham,  the  residence  of  H.R.H.  the  Prince  of 
Wales,  we  arrive  at  good  botanising  ground,  where,  in  their 
respective  seasons,  we  may  find  liosa  tomentosa,  a  rare 
plant  in  this  district.  Orchis  incamata,  Oarex  Paeudo^yperus^ 
Cardamine  amara,  and  the  exquisite  little  Adoxa;  also, 
Scleranthus  perennia^  Silene  conica,  and  the  beautiful  TiUcea 
muscosa,  the  latter  occurring  in  great  profusion  on  all  waste 
sandy  ground,  in  large  patches  of  a  blood-red  colour. 
Polygonum  minus  is  also  abundant,  and  Scirpus  pattd- 
floras  ;  Gfymnadenia  conopsea,  a  plant  by  no  means  common 
in  this  county,  occurs  sparingly  at  this  place. .  Lathyrus  mor- 
crorhizus  and  Euphorbia  Lathyris  are  both  said  to  grow  here, 
but  I  have  not  seen  them ;  also  Caltha  radtcans,  but  of  this 
only  one  specimen  was  found  by  Mr  J.  E.  Moxon  (Botanical 
Guide),  and  this  was  probably  only  the  var.  p  of  C.  palus- 
tris.  Botrychium  Lunaria  was  found  here  last  year ;  and 
as  this  is  the  only  recorded  locality  for  it  in  West  Norfolk, 
I  regret  to  see  that  the  station  is  being  destroyed  by  im- 
provements which  are  now  being  made  on  the  Prince's 
estate.*  Lastrea  crista^,  which  was  very  abundant,  is  un- 
dergoing extinction  from  a  different  cause, — ^viz.,  the  depre- 
dations of  collectors  and  vendors  of  ferns,  who  come  down 
and  carry  it  off  wholesale.  L.  Oreopteris  occurs  here  spar- 
ingly, and,  like  the  Botrychium,  is  of  very  diminutive  habit, 
as  if  it  had  got  somewhat  beyond  its  natural  geographical 
limit. 

In  Wolferton  Wood,  which  is  also  on  His  Eoyal  High- 

*  Since  the  above  was  written,  another  station  has  been  found  at  Rising. 
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ness's  estate,  ConvaUaria  mcyalis  grows  profusely,  covering 
several  acres  of  ground.  Endymion  nutans  is  equally  abun- 
dant ;  the  only  station  ia  the  district  for  Melica  uniflora  is 
in  this  wood,  where  we  also  find  Lysimachia  nemorum. 
Adjoining  is  a  tract  of  marshy  ground,  called  Cranberry 
Fen,  in  which  the  Vaccinium  oxycoccus  grows  in  such  pro- 
fusion as  I  have  never  seen  equajled,  the  greater  portion  of 
the  bog  being  densely  carpeted  with  the  lovely  flowers, 
followed  by  a  rich  harvest  of  berries,  which  are  gathered 
by  the  villagers  and  sold  at  high  prices.  They  find  no 
difficulty  in  obtaining  for  the  finer  samples  as  much  as  Is. 
per  pint,  so  highly  are  they  esteemed.  A  little  farther,  at 
lugoldsthorpe,  Ophioghsmim  vulgatum  is  found  by  the  side 
of  one  of  the  creeks,  from  which  the  sea  is  now  shut  out ; 
and  Lastrea  Thelypteris  is  so  abundant  as  to  form  by  the 
interlacing  of  the  rhizomes  a  perfect  carpet,  capable  of 
bearing  one's  weight  over  a  deep  morass.  At  the  next  vil- 
lage, Snettisham,  we  come  to  a  wood  which  is,  in  the  spring, 
most  brilliantly  decked  with  floral  beauties.  Over  an  ex- 
tent of  some  acres  the  ground  is  covered  with  Narcissus 
Psettdo-NarcissuSy  and  immense  patches  of  blue  and  white 
Vinca  miiu/r  and  V.  major ^  Primula  vulgaris^  and  Viola  ado- 
rata  and  sylvatica.  A  little  later.  Narcissus  posticus  is 
most  abundant,  and  later  still  Hypericum  Androscemum.  On 
the  chalk  hills  we  flnd  Verbascumjloccosum  in  great  beauty, 
wd  Ophrys  api/era. 

Passing  on  a  few  miles  farther,  we  arrive  at  Hunstan- 
ton, a  rapidly  increasing  watering-place,  to  which  the 
Geological  and  Botanical  Sections  of  the  British  Associa- 
tion made  an  excursion  in  1862.  I  had  intended  at  the 
time  to  have  sent  to  the  Society  some  notice  of  the 
botanical  part  of  this  excursion,  but  was  prevented  from  so 
doing  by  a  variety  of  engagementa.    I  vnll  briefly  do  so  now. 

Leaving  the  geological  section  under  the  guidance  of 
Professor  Phillips,  employed  with  their  hammers  in  ex- 
ploring the  fine  chalk  cliffs,  and  especially  absorbed  in  the 
splendid  section  of  red  chalk,  vrith  its  rare  and  interesting 
fossils,  the  botanical  party — comprising  Professors  Balfour 
and  Babington,  Messrs  Staunton,  Newbold,  &c.,  vrith  myself 
in  the  character  of  guide  to  the  locality — ^proceeded  on  its 
voyage  of  discovery.     Though  late  in  the  season,  we  soon 
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met  with  some  interesting  plants  in  the  fields  at  Hunstan- 
ton St  Edmund's,  Professor  Babington  almost  immediately 
pointing  out  the  then  new  Arenaria  leptoclados  and  Filago 
apathulata,  new  to  Norfolk.  Fceniculum  officinale  was  found 
in  great  profusion,  and  evidently  quite  naturalised.  Salvia 
verbenaca  and  Calamintha  Acinos  were  very  abundant.  On 
our  way  to  Holme  we  gathered  Bumex  putcher^  Lactuca 
virosa,  Hdminthia  hieradoideSf  Lepidivm  ruderale^  Coch- 
Ua/ria  danica,  Ranunculua  hirautuSy  and  Oeranittm  colum- 
binum.  In  Holme  Marsh  we  met  with  the  rare  Statice 
caapia;  had  we  gone  a  little  farther  we  should  have  found 
it,  as  I  have  since  done,  in  great  profusion,  the  ground 
densely  covered  with  the  lilac  flower,  and  associated  with  it 
the  exquisite  Frankenia  IceviSy  whose  delicate  pink  blossoms 
clothing  the  slender  prostrate  stems  form  a  perfect  floral 
mat.  We  also  found  Statice  Limonium,  Sagina  maritima^ 
ErythrceaptdcheUa,  Saponaria  offidnaliSy  Samolvs  Valerandi, 
CarUna  vulgaris,  Olaux  maritima,  Leontodon  erythroaper- 
mumy  Carexfulva,  Jtmcusmaritimua,  J.  baUicuSy  J.  Gerardi^ 
Chenopodium  botryotded,  Scrophularia  aquatica. 

Blymua  compreama  was  picked  by  Professor  Balfour,  and 
Sdrpua  SavU  by  myself,  both  being  new  to  Norfolk. 

Nearly  opposite  this  point  of  the  coast  there  is  seen  at 
extreme  low  water  an  extensive  submerged  forest,  many 
large  trunks  of  trees  being  visible  at  once.  The  sands  were, 
in  fact,  some  years  ago  quite  covered  by  them.  They  are 
probably  coeval  with  a  bed  of  peat  which  underlies  the 
greater  part  of  the  Norfolk  estuary  as  well  as  the  town  of 
Lynn,  and  which  is  not  improbably  continuous  with  the 
great  peat  formation  which  extends  into  Cambridgeshire. 
The  same  kinds  of  fossil  remains  which  are  so  abundant  in 
the  latter — viz.,  those  of  the  red  deer  (Boa  primogerma), 
roe  deer,  ha. — are  also  found  underlying  Lynn,  and  are 
frequently  washed  ashore  from  the  submerged  forests  beyond 
Hunstanton. 

But  to  return  to  our  excursion.  On  our  way  back  to 
Hunstanton,  along  the  shore,  we  found  Eryngium  mariti- 
mum,  Elymua  arena/riua,  Convolvulua  SoldaneUa,  Sv/jeda  marir 
tima;  and  on  the  cliffs  Phleum  arenarivm,  Buplewrum 
tenuiaaimum,  Smymium  Oluaatram,  and  Linum  perenne.  A 
good  dinner  at  the  Boyal  Hotel,  where  we  arrived  some- 
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what  too  late  to  join  the  geologists  in  their  exploration  of 
the  comestibles,  concluded  a  very  pleasant  and  memorable 
ramble. 

Had  the  time  of  year  been  more  favourable,  we  should 
have  added  to  our  list — Olaucium  luteum^  Borago  officinalis^ 
Euphorbia  eocigua^  Spiranthes  antumnalis,  Herminium  Mo- 
norchia^ Papaver  aetigerum. 

I  have  now  briefly  to  notice  a  few  more  of  the  rarer 
plants  of  our  vicinity. 

At  the  famous  ruins  of  Castle  Acre  we  find  Qulium 
tricome,  Calamintha  Nepeta,  G.  Clinopodium^  and  Sedum 
reftexwn ;  at  Narboro',  Silene  Otites,  Hemiaria  glabra, 
Geranium  Ituddum,  which  is  said  to  have  been  introduced  by 
Mr  Crowe  ;  if  so  it  must  have  spread  greatly,  as  Mr  Bray 
informs  me  it  now  extends  along  one  roadside  for  a  distance 
of  five  miles ;  also,  Lactuca  mwralis  and  Aceras  anihro- 
pophora.  At  Shouldham  Orchis  ustulata  is  said  to  be 
found  ;  and  at  Stoke,  Geranium  pyrenaicum,  a  rare  Norfolk 
plant,  is  tolerably  abundant. 

In  this  brief  and  imperfect  sketch  of  the  botany  of  West 
Norfolk,  I  have  merely  noticed  more  prominently  those 
localities  which  I  have  myself  explored,  and  many  plants  of 
interest  are  omitted  because  I  have  not  yet  met  with  them. 
I  hope,  however,  to  have  conveyed  some  faint  idea  of  the 
kind  of  flora  which  we  possess. 

At  a  future  time  I  trust  I  may  be  able  to  lay  before  the 
Society  some  observations  on  the  Cryptogamic  vegetation  of 
this  district,  which  has  hitherto  been  very  little  examined. 

Dr  Balfour  noticed  the  discovery  of  Lepidium  Draba, 
near  Burntisland,  by  Mr  James  G.  Black,  and  exhibited 
specimens.  He  also  noticed  the  discovery  of  Gagea  ItUea 
on  the  banks  of  the  river  Almond,  in  Perthshire,  by  the 
Rev.  J.  M.  Bradshaw,  M.A.,  and  exhibited  specimens. 

Mr  M*Nab  placed  on  the  table  a  small  case  of  plants,  just 
received  from  Dr  Mueller,  of  the  Botanic  Garden,  Melbourne, 
and  brought  home  by  Dr  H.  Madden.  This  case  contained 
seven  species  of  plants,  viz.,  Poa  ramigera,  SeUiera  radi- 
cans,  Wittateinia  vaociniaceay  Goodenia  amplexans,  Mnia- 
rum  bijlorum,  Euryhia  Traversii,  and  Mesembryanthemum 
aitatrale,  all  established  in  pots  previous  to  being  sent  away. 
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It  is  rarely  that  we  see  comparatively  soft-wooded  plants 
brought  home  in  such  good  condition,  and  in  so  simple  a 
manner.  The  case  was  105  days  on  the  voyage,  and  the 
plants  only  once  received  water,  but  had  occasionally  sprink- 
lings of  fresh  water  over  the  cotton  covering.  This  amateur 
case,  which  is  easily  lifted  with  one  hand,  was  kept  on  deck 
during  the  voyage,  and  so  placed  that  no  salt  water  could 
reach  it.  It  is  thus  constructed, — a  rough  unplaned  old 
box,  13  inches  long,  11  inches  broad,  and  6  inches  deep ;  has 
two  upright  pieces  of  wood,  16  inches  long  and  2  inches 
broad,  nailed,  one  in  the  centre  of  each  end  of  the  box,  and 
a  piece  the  same  breadth  and  thickness  nailed  across  the 
top,  giving  it  a  ridge  appearance,  over  which  a  piece  of 
thick  unbleached  cotton  is  stretched,  and  firmly  tacked 
down.  The  ends  are  likewise  covered  with  the  same  mate- 
rial. It  is  certainly  a  great  improvement  on  the  old  cum- 
brous earth  cases,  requiring  two  or  more  men  to  lift  them. 
From  the  great  success  and  simplicity  of  the  case  now 
brought  home,  costing  not  more  than  Is.  or  Is.  6d.  altogether, 
it  will  be  found  a  great  benefit  to  amateurs  wishing  to  take 
out  or  bring  home  a  few  choice  plants.  The  pots  contain- 
ing the  plants  fill  the  box,  and  are  kept  from  moving  by 
having  a  little  damp  moss  introduced  between  them,  and 
also  over  the  surface  of  the  pots.  In  the  ordinary  Wardian 
cases,  which  are  usually  filled  with  soil,  the  plants  are 
turned  out  of  pots  and  planted  in  the  earth,  often  only  a 
few  days  before  being  sent  away.  In  such  instances  no 
new  roots  can  be  formed.  This  would  require  a  period  of 
three  or  four  weeks,  whereas  in  the  case  of  well-established 
plants  sent  in  pots,  a  few  hours'  notice  previous  to  removal 
is  all  that  is  required.  The  light  which  the  cotton  allows 
to  penetrate,  and  the  air  which  reaches  the  plants  through 
its  fine  meshes,  seems  to  be  more  favourable  for  the  preserva- 
tion of  delicate  or  soft- wooded  plants,  both  as  regards  colour 
and  substance,  than  the  ordinary  heavy  air-tight  glazed 
Wardian  cases,  which  not  unfrequently  prove  injurious  to 
tender  plants,  by  causing  them  to  become  pale  and  much 
drawn  up.  Such  earth  cases  are  very  beneficial  for  all 
hard- wood  plants,  if  previously  established  in  them,  and 
shoiild  be  employed  when  the  transmission  of  plants  on  a 
large  scale  is  required ;  but  for  amateurs  wishing  to  convey 
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one  or  two  pet  plants,  the  small  cotton-covered  case  will  be 
found  the  most  profitable. 

Growing  specimens  of  Oyclanthera  eocplodens  were  exhi- 
bited,  and  a  specimen  of  Tetragonolobus  purpureus,  sent  by 
Mr  Stables,  grown  from  seeds  collected  in  Algeria  by  Lady 
Dunbar  of  Duffus, 

Mr  Gilbert  Stuart  exhibited  large  oak  galls,  and  a  mon- 
strous form  of  Gfeirni  rivale,  coUected  near  Melrose. 

Dr  Alexander  Dickson  exhibited  specimens  of  various 
forms  of  the  British  species  of  G^um. 

Mr  J.  F.  Bobson  presented  specimens  of  Schistostega 
osmundacea,  collected  on  the  Overton  Hills,  Cheshire, 


12th  July  1866. — Dr  Albxandbb  Dickson,  Vice-President, 
in  the  Chair. 

The  following  Donations  to  the  Library  were  laid  on  the 
table : — 

Miscellaneous  Botanical  Works  of  Mr  Robert  Brown,  D.C.L., 
F.R.S.,  vol.  i. — From  the  Editor  (J.  J.  Bennett,  Esq.) 

M6moire  sur  la  Famille  des  Pip^rac6e8»  par  M.  Gasirair  de  Gan- 
dolle — Prom  the  Author. 

Congr^s  International  de  Botanique,  Londres,  Mai  22-25, 
1866,  Discours  du  President — From  the  Author. 

Le  Specie  dei  Gotoui  descritte  da  Filippo  Parlatore — From  the 
Author. 

Palmae  Pinnatae  Tertiariae  Agri  Veneti,  a  Roberto  de  Visiani 
— From  the  Author. 

Plantae  Serhicae  Rariores  aut  Novae,  a  Prof.  Roberto  de  Visi- 
ani et  Prof.  Josepho    Pancie,  decas  i.-ii. — From  the  Authors. 

The  following  Donations  to  the  University  Herbarium 
were  announced: — 

From  George  Cunningham,  Esq.,  C.E.,  per  Allen  MoncreifFe, 
Esq. — Five  large  boxes  of  Dried  Plants,  collected  by  the  late  Dr 
David  Ritchie  in  India. 

From  Dr  Alex.  Cbristison — Parcel  of  Indian  Plants,  and  speci- 
mens of  the  fruit  of  Martynia  diandra. 
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Dr  Grierson  of  Thornhill  sent  to  the  Museum  a  section 
of  larch  which  was  cut  from  a  tree  that  grew  at  Shaws,  in 
the  parish  of  Olosebum,  Dumfriesshire,  which  was  under- 
stood to  be  one  of  the  first  planted  larches  in  this  district. 
The  situation  in  which  the  tree  grew  was  in  the  sheltered 
valley  of  the  Nith,  on  a  deep  loam  soil,  the  deposit  of  the 
river,  at  about  130  feet  above  the  level  of  the  sea.  Decay 
had  begun,  and  in  consequence  the  tree  was  cut  about  four 
years  ago.  The  section  was  cut  at  13  feet  from  the  ground. 
At  the  time  it  was  cut,  the  workmen  were  unable  to  procure 
a  saw  of  sufficient  length  to  make  a  section  at  the  root  end, 
which  would  have  had  a  diameter  of  about  15  inches  more, 
that  is,  at  above  the  swell  of  the  root.  There  are  from 
120  to  130  rings  of  growth. 

Professor  Balfour  noticed  the  death  of  Mr  William  Grant 
Milne,  an  Associate  of  the  Society,  which  took  place  at  Old 
Calabar  on  3d  May  last.  Mr  Milne  was  originally  connected 
with  the  Edinburgh  Botanic  Garden,  where  he  did  his  work 
so  zealously  and  well  that  Dr  Balfour  recommended  him  for 
an  appointment  under  Captain  Denham,  who  visited  the  Fiji 
and  other  islands  in  the  South  Sea.  He  made  a  valuable 
collection  of  plants,  and  a  genus  Milnea  was  named  after 
him  by  Sir  William  Hooker.  He  afterwards  returned  to 
Edinburgh,  and  then  went  to  the  Glasgow  Botanic  Garden. 
Mr  Clark,  the  curator,  interested  himself  in  him,  and  as  he 
expressed  a  wish  to  go  abroad,  he  got  him  appointed  to 
visit  Old  Calabar,  raising  funds  for  the  purpose,  and  securing 
a  free  passage  for  him.  He  made  extensive  explorations  in 
that  inhospitable  country,  and  he  sent  home  specimens  of 
living  and  dried  plants.  His  life  was  several  times  in  danger 
from  hostile  tribes  and  from  attacks  of  fever.  In  spite  of 
all  these  adverse  circumstances  he  persevered  in  his  work. 
From  time  to  time  he  sent  home  reports  of  his  proceed- 
ings, several  of  which  have  been  read  at  meetings  of  the 
Botanical  Society.  He  explored  the  Qua  Mountain,  visited 
the  Gtkboon  Kiver  district,  and  then  went  to  Fernando  Po, 
where  he  pitched  his  camp  on  a  mountain  6000  or  7000  feet 
above  the  level  of  the  sea.  An  attack  of  fever  prostrated 
him  there,  and  he  was  removed  as  soon  as  possible  to  Old 
Calabar.  After  this  he  visited  the  Cameroon  Mountains. 
During  bis  explorations  there  he  was  attacked  with  dy sen- 
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tery.  Again  he  was  removed  to  Calabar,  where  he  ulti- 
mately died.  He  was  a  bold  and  intrepid  traveller,  and  he 
often  exposed  himself  to  danger  in  the  pursuit  of  botany. 
He  has  fallen  a  victim  to  the  unhealthy  climate  of  Africa. 

The  following  Communications  were  read : — 


I.  On  the  Staminal  Arrangements  in  8om£  species  o/Poten- 
tilla  and  in  Nuttallia  cerasiformis.  By  Alexander 
Dickson,  M.D.,  Edin.     (Plate  VII.) 

On  examining,  about  a  year  ago,  the  flowers  of  PotenfiUa 
jfruticosa,  I  was  much  struck  v^th  the  disposition  of  the 
stamens.  These  are  arranged  in  strongly-curved  lines  or 
festoons,  each  containing  four  or  five  stamens,  and  extend- 
ing from  petal  to  petal.  Tiio  convexity  of  each  festoon  is 
towards  the  centre  of  the  flower,  and  there  are  no  stamens 
superposed  to  the  petals.  I  have  since  then  examined  the 
development  of  this  androecium,  and,  as  might  have  been 
anticipated  from  the  analogy  of  the  rosaceous  developments 
already  observed,  I  find  that  in  each  festoon  the  two 
stamens  next  the  adjacent  petals  are  the  first  developed  ; 
the  two  or  three  forming  the  middle  or  lower  part  of  the 
festoon  appearing  subsequently.  It  is  very  difficult  exactly 
to  observe  whether  or  not  the  central  stamen  of  the  festoon, 
when  this  consists  of  five  stamens,  is  actually  younger  than 
those  on  either  side  of  it.  I  have  not  been  able  with  cer- 
tainty to  detect  any  decided  difference  of  size  between 
them ;  and  the  absence  of  the  middle  stamen  at  a  given . 
time  does  not  afford  any  sure  proof  of  its  being  a  later  de- 
velopment, as  it  not  unfrequently  never  appears.  Judging, 
however,  from  the  analogy  of  the  other  Bosacece^  it  may  be 
considered  almost  certain  that  the  central  stamen  of  the 
festoon  is  the  youngest.  When  the  stamens  have  all  ap- 
peared, they,  together  with  the  "  petals,"  form  a  pentagon  of 
mammillae  surrounding  the  hemispherical  termination  of 
the  floral  axis.  The  petaline  mammillae  form  the  angles  of 
the  pentagon,  and  are  the  oldest  and  largest ;  next  in  size 
and  age  are  the  stamens  nearest  the  petals ;  and  youngest 
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and  smallest  are  the  two  or  three  stamens  in  the  middle 
of  the  sides  of  the  pentagon  (Plate  VII.  fig.  5).  I  can- 
not but  think  that  such  an  arrangement  strongly  confirms 
the  doctrine  of  rosaceous  andrcBcia  propounded  in  my  paper 
on  Mentzelia,  &c.  (Trans.  Bot,  Soc.  viii.  p.  288) ;  as  I  am 
unable  to  conceive  of  any  possible  explanation  of  such  a 
festooned  arrangement  of  stamens,  unless  we  view  the 
androecium  here  as  consisting  of  five  compound  and  conflu- 
ent stamens,  the  terminal  lobe  of  each  such  stamen  being 
developed  as  a  petal,  so-called.  When  there  are  five  stamens 
in  the  festoon,  the  central  stamen  must  be  regarded  as  an 
interstaminal  lobe,  analogous  to  interpetiolar  stipules — to 
the  intersepaline  lobes  in  some  species  of  Campanula,  in 
Nemophila,  and  in  PotentiUa  itself  (the  so-called  epicalyx), 
or  to  the  interpetaline  lobes  of  the  corolla  of  SoldanelUi,'^ 

I  have  not  been  able  to  examine  any  of  the  nearest  allies 
of  PotentiUa  fruticosa,  P.  glabra  is  grown  in  the  Botanic 
Garden  here,  but  has  not  flowered  for  some  years.  In 
PotentiUa  mpestris,  however,  I  have  found  an  androecium 
in  all  respects  similar  to  that  of  P.  fruticosa  ;  and,  from 
Lindley's  description  of  the  stamens  of  P.  arguta,  an  ally 
of  P.  rupestris,  as  ^^  about  25,  fiUmients  inserted  on  the 
murgin  of  a  five-lohed  glandular  disk,  which  surrounds  the 
hose  of  the  receptacle"  (Bot.  Reg.  n.  1379),  I  suspect  that 
the  same  arrangement  occurs  there  also. 

In  connection  with  the  foregoing  investigation,  I  have 
been  led  to  examine  the  staminal  arrangements  in  a  con- 
siderable number  of  species  of  PotentiUa,  in  all  about 
twenty-nine.  The  staminal  arrangements  in  these  species 
may  be  reduced  under  three  heads  or  types. 

Type  I.,  where  there  are  20  stamens  (16  where  the  flower 
is  4-nary)  :  one  superposed  to  each  sepal,  one  to  each  petal ; 
and  one  on  either  side  of  each  petal  (Plate  VII.  fig.  1). 

*  The  corolla  of  Soldanslla  presents  ten  lobes,  alternately  trifld  and  entire. 
The  five  trifid  lobes  are  the  petals;  the  ^ve  entire  ones  the  interpetaline  lobes. 
The  petals,  soon  after  their  appearance,  become  connate,  forming  a  gamopeta- 
Ions  corolla,  with  five  entire  lobes.  Some  time  after  this,  the  interpetaline 
lobes  appear  as  projections  of  the  margin  of  the  corolla,  in  the  centre  of  each 
interpetaline  sinus ;  and  lastly,  the  lateral  lobes  of  the  petals  appear.  The 
development  here  corresponds,  of  course,  to  a  basifagal  cTolntion  of  leaf- 
lobes,  and  differs  in  this  respect  from  what  occurs  in  the  compound  stamens  of 
Potentilla,  which  would  correspond  to  a  basipetal  one. 


Digitized  by 


Google 


488       Dr  A.  Dickson  on  the.  Staminal  Arrangements 

This  is,  apparently,  by  far  the  commonest  arrangement  in 
the  genus,  as  indeed  in  the  whole  family  Bosacece. 

Type  II.,  where  there  are  30  stamens.  Differing  from 
the  last  by  having  three  stamens,  instead  of  one,  in  front  of 
each  sepal  (Plate  VII.  fig.  2).  This  occurs  in  the  forms 
falling  under  P.  hirta  of  De  CandoUe's  "  Prodromus." 

Type  III.,  where  there  are  25  stamens  (arranged  in  five 
festoons,  extending  from  petal  to  petal).  Differing  from 
Type  II.  chiefly  in  the  absence  of  oppositipetalous  stamens 
(Plate  VII.  fig.  3).  This  occurs  in  P.  Jrutico9a,  P.  rupe^- 
tris,  and  probably  in  several  others. 

I  have  found  it  convenient,  for  the  purposes  of  descrip- 
tion, to  employ  the  term  parapetaiUma  for  those  stamens 
which  occur  one  on  either  side  of  each  petal ;  antisepaUms, 
for  the  stamen  or  stamens  in  front  of  each  sepal ;  and  anti- 
petaloua  for  the  stamen  or  stamens  in  front  of  each  petal 

The  following  is  a  list  of  the  species  examined  by  me, 
named  and  numbered  according  to  Lehman's  "Revisio  Poten- 
tillarum  "  (Nov.  Act.  Acad,  xxiii.  Suppl.).  In  determining 
some  of  the  species  I  have  had  great  difficulty,  which  will 
be  understood  by  any  one  who  has  had  to  do  with  this 
most  troublesome  genus.  The  names  to  which  I  have 
affixed  the  mark  (?)  are  to  be  looked  upon  as  only  approgd- 
matdy  correct. 


No.  in 
Reyieio  Po- 
tentillarum. 

Species. 

Type  of 
&ni1necfnm. 

.; 

13 
16 
28 
43 
63 
60 
67 
80 
84 
90 
91 
92 

P.  fruticosa,  L 

P.  ambigaa.  Jaequemont  

P.  tridentata,  Sol    

P.  Ufurca,  L , 

P.  sericea,  X,  (?)  

P.  stolonifera,  Lehm 

P  ruDestris.  X 

III. 

.     I. 

III. 
►     I. 

)■■ 

P.  Pennsylvanica,  L 

P  peduncularisy  Don 

P.  palustris,  Scopol.  (Cora,  palustre  X). 
P.  chrysantha,  Trev.  (?)  

P.  Taurica,  Will   (f) 

P.  recta,  Z.  B.  pallida  (?)  

p.  hirta,  X.  (?)  
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No.  in 
Revisio  Po- 
tentillaram. 

Speci-                                  A„ai. 

97 
98 
103 
104 
106 
111 
125 
128 
147 
153 
166 
168 
182 
186 
190 

P.  umbrosa,   Stev 

P.  Nepalensis,  Hook, 

'    I. 

P.  Calabra,  Tenare  

P.  argentea,  L , 

P.  inclinata,  VtU 

P.  tomentosa,  Ten.  (?)  

P.  maculata,  Fourret  (P.  alpestrifl,  HaU.) 
P.  opaca,  L , , 

P.  alba,  L.  

P.  Frafirariastrum.  JShrh 

P.  atrosanguinea,  Lodd.  

P.  elatior,  ScA^ecA*.  (?)  

P.  Tormentilla,  Sibth 

P.  reptans,  L 

P.  anserina,  X,  

Of  the  Bpecies,  in  the  foregoing  list,  with  androecia  fall- 
ing under  Type  I.,  the  following  are  those  which  exhibit  a 
tendency  to  vary,  either  by  multiplication  or  reduction  in 
the  number  of  stamens : — 

A.  Species  exhibiting  a  tendency  to  multiplication  in  the 
number  of  stamens : — 

P.  bifurca,  L.  Two  flowers  were  examined ;  one  was 
normal,  while  in  the  other  one  of  the  antisepalous  stamens 
was  replaced  by  two  slightly  connected  by  their  bases. 


P.  peduTumlarts^  Don. 

Number  of 


Flowers 
examined. 

6  .... 


Parapetalons 
stamens. 


Antisepalous 
stamens.* 


Antipetalous 
stamens. 


10 
10 
10 
10 
10 


1,1,1,1.1 1,1.1,1,1 

1.1.1.1.1   1.1.1,1,2 

1.1.1.1.2  1.1.1.1,1 

1,1.1.1,2  1,1.1,1,2 

1,1,2,1,2  1,1,1,1.2 


*  In  this  and  the  sncoeeding  tables,  wherever  the  number  of  antisepalous 
or  antipetalous  stamens  is  indicated  hj  five  figures,  these  five  figures  represent 
the  number  of  stamens  in  ftront  of  the  Sre  sepals  or  five  petals  respectively, 
and  are  noted  down  consecutifely,  as  they  may  be  read  off  on  looking  round 
the  flower. 
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P.  Galdbra^  Tenore. 

examined.        »**""«"' 

6   10  

2  10  

1  10  

1   10  

1   10  

1   10  


Aotisepalons  Antipetalons 
stamens.  stMnens. 

1.1.1.1.1    1,1,1.1.1 

1.1.1.1.2  1,1,1,1.1 

1.1.1.1.1  1,1,1,1.2 

1.1.1.1.2  1.1,1.1.0 

1,1.1.1.2  1.1,1,1,2 

1,1,2,1,0  1,1,2.1,2 


P.  incUnata,  Vill.  (var.  aubaeptenata  f) 


Number  of   i>-_„i.i.,,. 
Flowers      P»™Petalou8 

examined. 


stamens. 


6 
2 
1 
1 
1 


10 
10 
10 
10 
10 
10 
10 
10 
10 


Antisepalous 
stamens. 


Antipetalons 
stamens. 


1.1.1.1.1   5 

1.1.1.1.2  5 

I,  1,  x,l,  2  6 

1,  1,  l,x,2  5 

1,  X  ,1,  X  ,x  6 

1.1,1,2,2  5 

1,1,2,2,2  5 

1.2,1,2.2  6 

1,1,2,1.2  5 


The  mark  x  indicates  a  partial  resolution  of  a  stamen 
into  two,  the  filament  bearing  two  anthers. 

It  wiU  be  seen  from  the  above  that,  while  P.  peduncularia 
and  P.  Calabra  have  a  tendency  to  vary,  both  in  the  anti- 
sepalous and  antipetalons  stamens,  P.  incUnata  varies  only 
in  the  antisepalous  ones.  In  the  last-mentioned  species,  it 
is  remarkable  how  frequently  a  partial  or  complete  resolu- 
tion of  an  antisepalous  stamen  into  two  takes  place. 

B.  Species  exhibiting  a  tendency  to  reduction  in  the 
number  of  stamens : — 


P.  sericea,  L.  (?). 
Number  of  p«^^f„,^„a 
examined.         »*""""•• 

5   10  


5 
1 


10 
10 


Antisepalons 
stamens. 


Antipetalons 
stamens. 


5 
4 
3 
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P.  maculata^  Pourret  (P.  alpestris,  Hall.) 

Number  of 


moer  i 
owers 
mineci 

°^    ParapetaloTis 
.         stamens. 

Antisepalous 
stamens. 

Antipetalous 
stamens. 

2  .. 
1   .., 
1  .. 
1    .. 

10  

10  

10 

10  

2  

6  

4  

4  

4 

8 

3 

2 

2  .. 

10  

10  

4  

1 

1  .. 

5  

1 

P.  opaca  L.  (P.  intermedia,  Nestler).  Six  flowers  were 
examined  ;  four  were  normal,  while  the  other  two  each 
wanted  one  antipetalous  stamen. 

P.  Fragariastrum,  Ehrh.  In  this  species  a  great  num- 
ber of  flowers  have  the  androecium  reduced  to  the  10  para- 
petalous  stamens.  Of  better-developed  andrcecia,  I  have 
noted  the  following: — 


Number  of 

Flowers 
examined. 

Parapetalons 
stamens. 

Antisepalons 
stamens. 

Antipetalous 
stamens. 

2   

....    10  

5  

4 

1    

....   10   

....   10  

....   10  

6  

3 

1    

6  

1 

3   

6  

0 

2   

....   10  

4  

0 

1    

....   10  

2  

0 

1    

....   10  

1   

0 

P.  elatior,  Schleoht. 

(?) 

Number  of 

Flowers 
examined. 

Parapetalous 
stamens. 

Antisepalons 
stamens. 

Antipetalous 
stamens. 

2    

....   10  

....   10  

5  

6 

4   

5  

3 

1    

....   10  

....  10  

6  

2 

1    

6  

0 

It  is  to  be  observed  that  in  these  reductions  in  the  num- 
ber of  stamens,  the  antipetalous  evidently  disappear  more 
readily  than  the  antisepalous  ones.  This  is  what  might 
have  been  expected,  as  the  antipetalous  stamens  are  the 
younger. 

Of  the  species  falling  under  Type  II.,  those  which  I 
have  examined  are  all  variable  in  the  number  of  stamens  ; 
and  the  tendency  is  almost  always  towards  a  reduction  in 
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the  number.  In  a  few  flowers  only  is  a  tendency  to  multi- 
plication of  the  antipetalous  stamens  to  be  observed.  I 
have  named  with  some  hesitation  the  forms  occurring  in 
the  Botanic  Garden  ;  but  they  certainly  all  come  under  P. 
hirta  of  De  OandoUe's  "  Prodromus." 


P.  Tcmrica,  Willd.  (?). 


examined. 


stamens. 


4  10 

7  10 

2  10 

4  10 

1  10 

2  10 

2  10 


AntiseptJous  Antipetalons 

stamens.  stamens. 

8,3,3.3,3  6 

3,  3,  3,  3,2  5 

3,8,3,2,2  6 

3,3,2.3,2  6 

3,3,2,2,2  6 

8,2,8,2,2  6 

3.2,2,2,2  6 


P.  hirta.  L.  (?). 

examined.         '*^«™ 

1  10  

3  10  

2  10  

1  10  

1  10  

1  10  

1  10  

6  10  

1  10  

3  10  


AntiBepalouB  Antipetalons 

stamens.  stamens. 

3,  3,  3,  3,  3  1,  1,  1,  1.  1 

3,8,3,3,2  1,1,1,1,1 

3.3,3,2,2  1,1.1.1.1 

3,3,2,3,2  1.1,1,1,2 

3.3.2.3.1  1.1,1,1,2 

8.3.2.2.2  1,1,1,1.1 

8.2.3,2,2  1,1,1,1,1 

8,2,2.2.2  1,1,1,1,1 

8,2,2.2.2  1,1,1,1,2 

2,2,2,2,2  1,1,1,1.1 


P.  recta,  L.  (?) 


Number  of   p._„x.i^„ 
Flowers      P"»P«t«l<»" 
examined. 


stamens. 


6  10 

1  10 

1   10 

3  10 

2  10 

1  10 

1  10 


Antisepalons  Antipetalons 
stamens.  stunens. 

3,8,3,3,2  1,1,1,1,1 

3,3,3,3,2  1,1,1,1,2 

3,3,3,2,2  1,1.1,1,1 

8,3,2,2,2  1,  1,1,1.1 

3,3,2.2,2  1.1.1.1.2 

8.2,2,3,2  1.1,1,1,1 

3,2,2,2,2  1,1,1,1,1 
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In  both  of  the  species  which  I  have  mentioned  as  exhi- 
biting the  third  type  of  androecium,  viz.,  P.fruticosa  and 
P.  rupestris,  the  number  of  stamens  varies.  In  the  fes- 
toons which  the  stamens  form,  however,  Jive  stamens  occur 
with  sufficient  frequency  to  justify  me  in  assuming  26  to  be 
the  typical  number  of  stamens  in  each  flower.  In  one 
flower  of  P.  fruticosa  I  observed  a  stamen  superposed  to  one 
of  the  petals.  This  deviation,  which  is  evidently  rare,  is 
very  interesting,  as  showing  an  approach  to  the  other  types. 

P.  fruticosa,  L. 

Number  of  Flowers  Namber  of  stamens  in 

examined.  the  festoons. 

2  6,6,6,5,6 

2  6,6,6,6,4 

3   6,6,4,5,4 

1   5,5,6,  4,4 

5* 5,4,6,4,4 

2  6,4,4,6,3 

3  » 6,4,4,4,4 

It 7,4,5,4,4 

P.  rupesi^,  L. 

Number  of  Flowers  Number  of  stamens  in 

examined.  the  festoons. 

1   6,6,4,5.4 

1   5,6,4,6,3 

1   6,5,4,4,4 

3  5,4.5,4,4 

8  5,4,4,4,4 

1   4,4,4,4,4 

It  would  be  rash  to  speculate  as  to  the  probable  value 
of  the  staminal  arrangement  in  distributing  the  species  of 
PoterUiUa  into  natural  groups.  I  scarcely  anticipate  that 
it  vnll  serve  as  a  basis  for  primary  division  of  the  genus, 
although  I  have  little  doubt  that  it  will  be  found  of  great 
importance  as  a  means  of  establishing,  or  at  least  limiting, 
minor  groups.  In  a  genus  so  extensive  as  this,  my  pre- 
sent contribution  towards  a  knowledge  of  the  staminal 
arrangements  can  only  be  viewed  as  a  nucleus  round  which 

*  In  one  of  these  fi^e  flowers  a  stamen  ooonrred  superposed  to  one  of  the 
petals,  in  addition  to  those  in  the  festoons. 

t  The  tip  of  the  sepal  to  which  the  festoon  with  seven  stamens  was  super- 
posed was  bifld. 
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the  results  of  further  investigation  may  be  aggregated.  I 
therefore  hope  that  any  who  have  opportunities  of  examining 
or  discovering  species  in  the  fresh  state  will  carefully  note 
the  disposition  of  the  stamens. 

In  connection  with  the  foregoing,  I  would  call  attention 
to  the  androecium  of  NuUaUia  cerasiformis^  which,  as  is 
known,  consists  of  only  15  stamens,  viz.,  10  parapetalous 
and  5  antipetalous  (Plate  VII.  fig.  4).  Such  an  arrange- 
ment contrasts  most  interestingly  with  the  types  I  have 
described.  Thus,  in  Nuttallia  there  are  no  antisepalous 
stamens;  in  P.  fruticosa,  Ac,  there  are  no  antipetalous 
stamens  ;  while  in  P.  anserina^  &c,,  there  are  both  antise- 
palous and  antipetalous  stamens.  Adopting  my  theory  of 
rosaceous  androecia,  there  is  no  confluence  of  the  lobes  of 
the  compound  stamens  in  Nuttallia,  i.e.,  there  are  no  inter- 
staminal  lobes. 

In  conclusion,  I  must  express  my  obligations  to  Mr 
M'Nab,  for  his  having  kindly  permitted  me  to  make  what 
use  I  required  of  the  collection  of  PotentzUas  in  the  Botanic 
Garden,  from  which  I  obtained  the  greater  number  of  the 
species  which  I  have  examined. 


Explanation  of  Plate  VII. 

[In  the  diagrams  the  sepals  are  shaded.  The  so-called  petals  (apices  of  the 
compound  stamens)  are  represented  in  black.  The  stamens  are  represented 
by  black  spots ;  their  relative  ages  (determined  by  observation  of  development 
or  by  analogy)  being  indicated  by  the  size  of  the  spots, — the  larger  represent- 
ing the  older,  the  smaller  the  younger  stamens.] 

Fig.  1.  Diagram  representing  the  staminal  arrangement  in  species  of  Poten- 
tilla falling  nnder  Type  I.  This  figure  is  reproduced  from  my  paper 
on  the  androecium  of  Mentzalia,  &c.  The  antipetalous  stamens  are 
represented  as  the  most  internal ;  but  in  many  Potentillas  (in  the 
adult  state  at  least)  they  appear  to  be  external  to  the  antisepalous 
stamens. 
Fig.  2.  Diagram  of  arrangement  in  species  of  Potentilla  falling  under  Type  II. 
„   8.  Diagram  of  arrangement  in  species  of  Potentilla  falling  under  Type 

III. 
„  4.  Diagram  of  arrangement  in  NuttaUia  ceroiiformis. 
„   5.  Portion  of  young  flower  of  Potentilla  fruticoea  ;  ec,  parts  of  epicalyx  ; 
8t  sepals ;  p,  petals  so-called.      Between  the  petals  festoons  of  stami- 
nal mammiUsB  extend.    Of  the  two  festoons  represented,  one  contains 
five,  the  other  four  stamens. 
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II.  On  the  Structure  and  Affinities  of  Lepidodendron  and 
Calamites.  By  William  Cabruthers,  F.L.S.,  Botanical 
Department,  British  Museum.    (Plates  VIII.  and  IX.) 

The  imperfect  knowledge  we  have  of  fossil  plants  is  the 
result  of  the  fragmentary  condition  in  which  they  occur. 
The  deciduous  leaves,  ripe  fruits,  or  broken  branches  that 
fell  into  streams,  and  were  carried  to  sea  oi  lake,  had  so 
many  dangers  to  encounter,  that  only  a  very  few  of  them 
ever  reached  the  usual  deposit  where  they  would  be  pre- 
served, and  these  few  in  such  a  decayed  and  fragmentary 
condition  that  it  is  often  impossible  to  do  more  than  make 
the  most  vague  guesses  at  the  nature  of  the  vegetation  to 
which  they  belonged.  The  occurrence  of  vegetable  remains 
on  the  site  where  they  grew,  is  extremely  rare  in  all  the 
formations  which  form  the  crust  of  the  earth,  except  in  the 
Coal  Measures.  The  plants  of  this  period  might  therefore 
be  expected  to  be  well  known,  especially  as  the  beds  con- 
taining vegetable  remains,  of  carboniferous  age,  have  been 
more  exposed,  because  of  their  economic  value,  than  those 
of  any,  or  indeed  of  all  the  other  formations  put  together. 
The  peculiar  nature  of  the  vegetation,  and  perhaps  the  ex- 
treme humidity'of  the  atmosphere,  and  the  swampy  localities 
in  which  the  plants  grew,  have  made  the  superabundant 
mass  of  vegetable  remains  as  great  a  mystery  as  the  scanty 
and  fragmentary  fossil  plants  of  other  periods.  Except  in 
the  thin  films  of  charcoal  which  occur  in  most  coals,  traces 
of  structure  are  scarcely  to  be  found  in  the  coal  itself,  so 
thoroughly  has  the  vegetable  matter  been  converted  into 
amorphous  pulp  before  mineralisation  took  place,  or  so 
completely  has  it  been  metamorphosed  subsequent  to  de- 
position. The  plants  themselves  have  all  been  so  brittle, 
that  when  portions  are  preserved,  as  they  are  in  immense 
quantity,  especially  in  the  roof  shales,  they  are  so  frag- 
mentary, that  it  is  difficult  to  determine  the  various  por- 
tions that  belong  to  the  same  plant.  The  root  is  rarely 
connected  with  the  stem,  the  stem  with  the  branches,  or 
the  branches  with  the  leaves  or  the  fruit.  As  a  result,  all 
these  parts  huve  been  often  referred  to  diflferent  genera,  and 
have  received  diflferent  names.  With  additional  observations, 
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the  means  are,  however,  occasionally  turning  up,  which 
enable  us  to  reduce  some  of  these  genera,  the  establish- 
ment of  which  was  absolutely  necessary  in  the  earlier  days 
of  palsBontological  botany.  Thus  to  give  an  example : — ^the 
trees  belonging  to  the  same  set  as  those  which  were  foxmd 
imbedded  in  the  sandstones  at  Graigleith  quarries  have  been 
constituted  into  the  genus  Dadoxylon  ;  the  pith  forms  the 
genus  Stembergia,  and  some  fluted  and  constricted  speci- 
mens have  been  referred  to  Calamitea.  The  leaves  were 
considered  to  be  ferns,  and  named  Cyclopteris ;  and  the 
fruit  was  thought  to  belong  to  a  palm,  and  received  the 
name  of  Trigonocarpon,  We  have  not  seen  evidence  suffi- 
cient to  convince  us  that  all  these  are  correctly  referred 
to  the  same  plant ;  but  this  is  the  opinion  of  some  dis- 
tinguished palaeontologists,  and  it  serves  as  a  good  illustra- 
tion of  the  present  satisfactory  tendency  of  palseontological 
botany. 

A  similar  multiplication  of  generic  names  encumbers 
the  synonymy  of  the  two  genera  Lepidodendron  and  Cdla- 
mitea. 

Lepidodendron  was  a  branching  tree  of  considerable  size. 
It  is  separated  from  the  other  genera  of  coal  plants  by  the 
form  and  arrangement  of  the  leaf-scars  upon  its  stem.  More 
than  forty  species  have  been  recorded ;  but  as  the  scars 
present  di£ferent  appearances  on  different  portions  of  the 
same  plant,  no  doubt  more  species  have  been  establidied 
than  the  materials  fairly  warrant.  But  that  they  were 
numerous  in  species,  and  very  numerous  in  individuals,  any 
one  who  has  even  cursorily  examined  a  coal  pit,  or  the 
fossils  in  any  public  museum,  must  be  convinced.  They 
certainly  contributed  largely  to  the  formation  of  coal. 

The  researches  of  Witham,*  Lindley  and  Hutton,t 
Brongniartt  and  Binney,§  have  made  us  acquainted  with 

•  The  Internal  Structure  of  Fossil  Vegetables,  1883. 

t  The  Fossil  Flora  of  Great  Britain,  1831-1887. 

{  Observations  sur  la  Structure  interi6ure  du  SigiUaria  elegans,  &0. — 
Archives  du  Mutium,  1889. 

{  Geological  Society's  Journal,  1862 ;  and  Philosophical  Transactions,  1865. 
Kr  Binney,  in  these  papers,  giyes  most  careful  and  elaborate  drawings  and 
descriptions  of  some  fossils  in  his  extensive  collection.  He  refers  them  to 
the  genus  Stgillaria,  because  of  their  agreement  in  internal  structure  with 
Brongniart*s  8.  elegans  ,•  but  he  cannot  separate  them  by  their  external  mark- 
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the  stem.  These  published  observations,  together  with 
the  examination  of  some  beautiful  specimens  in  the  collec- 
tions of  Eobert  Brown,  now  in  the  Botanical  Department 
of  the  British  Museum,  and  of  Mr  Alexander  Bryson,  enable 
me  to  give  a  somewhat  complete  description  of  its  singu- 
lar structure. 

The  axis  of  the  stem  cannot  be  considered  as  a  true 
medulla  or  pith,  inasmuch  as  it  is  composed  not  of  simple 
cells,  but  of  elongated  utricles  of  various  sizes,  irregularly 
arranged,  and  having  thin  walls  marked  with  scalariform 
bars  (Plat^  IX.  fig.  2,)  These  utricles,  indeed,  diflfer  from  the 
vascular  tissue  of  the  woody  cylinder  which  surrounds  them 
only  in  their  length.  The  tissue  of  the  woody  cylinder  con- 
sists of  long  scalariform  vessels,  which  increase  in  size  from 
the  inner  margin  to  the  outer,  this  increase  being  sufficient 
to  meet  the  requirements  of  the  enlarged  circumference,  with 
the  help  of  only  a  few  additional  series  of  vessels.  As  there 
is  no  true  medullary  cellular  tissue  in  the  axis,  so  there  are 
no  medullary  rays  passing  through  this  cylinder.  In  radial 
sections  an  appearance  is  seen  singularly  resembling,  to  the 
naked  eye,  the  "  silver  grain"  produced  in  dicotyledonous 
woods  by  the  medullary  rays ;  but  this  arises  from  a  very 
di£ferent  cause.  The  diameter  of  the  vessels  is  so  great, 
that  on  a  polished  surface  only  the  scalariform  wall  of  the 
vessel,  that  lies  on  or  near  the  surface,  is  exhibited  ;  and 
when  the  upper  wall  of  a  vessel  is  cut  away,  the  lower  wall 
is  often  so  deeply  buried  in  the  opaque  substance,  that  the 
peculiar  structure  is  obscured.  In  the  case  of  sections  pre- 
pared for  microscopic  examination,  both  surfaces  of  some 
vessels  are  often  removed,  and  the  scalariform  markings  on 
the  lateral  walls,  or  on  any  horizontal  walls  which  by  chance 
occupy  a  medial  jKJsition  between  the  polished  surfaces, 
only  are  seen.  This  absence  of  the  scalariform  bars  gives 
at  first  sight  the  appearance  produced  by  medullary  rays. 

ings  from  Lepidodendron  telagmouks,  Lindl.  and  Hutt. ;  and  as  the  only  cha- 
racters by  which  the  two  genera  are  distinguished  are  derived  from  the  mark- 
ings  on  the  stem,  we  must  consider  Siffillaria  vateularis  as  a  trae  Lepidodendron. 
I  am  the  more  satisfied  as  to  this,  because  I  believe  no  eseentied  difference 
exists,  as  has  been  hitherto  maintained,  between  the  stems  of  SigiUaria  and 
Lepidodendron,  or  any  of  the  other  lepidendroid  plants  of  the  Coal  Period.  I 
cannot  enter  into  this  question  here,  bat  I  shall  take  an  early  opportnnity  of 
publishing  my  views,  and  the  reasons  for  maintaining  them. 

TRANS.  BOT.  80C.  VOL.  VUI.  3  H 
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The  continuous  cylinder  of  scalarifonn  vascular  tissue 
appears  to  be  penetrated  by  the  vascular  bundles  which 
ultimately  supply  the  leaves.  These  bundles  apparently 
originate  either  in  the  scalarifonn  tissue  of  the  axis,  or  on 
the  inner  surface  of  the  woody  cylinder.  They  have  been 
mistaken  for,  or  misnamed,  medullary  rays. 

The  woody  cylinder  is  surrounded  by  a  great  thickness  of 
cellular  tissue,  which  extends  to  the  exterior  of  the  stem, 
and  is  composed  of  three  distinct  and  separable  zones.  The 
inner  zone  has  never,  as  far  as  I  know,  been  perfectly  pre- 
served in  any  specimen,  yet  traces  of  it  sometimes  may  be 
seen  ;  and  it  is  rightly  restored  in  Brongniart's  drawing  of 
Lepidodendron  Harcourtii,  in  the  "  Archives  du  Museum," 
vol.  i.  plate  xxxi.  Its  absence  in  fossils  is  owing  to  its 
extremely  delicate  structure.  The  cells  of  the  middle  zone 
have  thicker  walls,  and  they  have  consequently  frequently 
resisted  decomposition  before  fossilisation  made  them  per- 
manent. In  the  outer  zones  the  cells  are  very  much 
lengthened,  and  have  a  smaller  diameter.  They  nearly 
resemble  true  vascular  tissue ;  but  the  progress  of  lengthen- 
ing may  easily  be  traced  from  the  interior  outwards  ;  and 
no  distinction  can  be  drawn  between  the  true  cells,  and 
the  long  and  slender  ones  of  the  outer  circumference.  The 
cell-walls  of  all  the  three  zones  are  without  markings  of 
any  kind. 

These  three  cellular  zones  are  traversed  by  the  vascular 
bundles  which  rise  from  the  outside  of  the  interior  woody 
cylinder,  if  they  do  not  actually  pass  through  it,  and  pass 
to  the  leaves  and  branches.  These  bundles  separate  from  the 
woody  cylinder  a  long  way  below  the  point  where  they  pass 
off  into  the  leaf.  At  first  their  direction  is  almost  parallel 
with  the  cylinder,  slightly  inclining  outwards ;  they  then 
incline  more  outwards ;  and  as  they  approach  the  circum- 
ference of  the  stem,  they  resume  their  nearly  ascending 
direction  for  some  distance,  until  they  finally  pass  out  to 
the  leaves  which  they  support.  Each  bundle  consists  of 
scalarifonn  vessels,  very  much  finer  than  those  of  the  woody 
cylinder,  surrounded  by  elongated  cells  like  those  of  the 
outer  zone,  and  probably  still  further  enclosed  by  a  delicate 
parenchyma,  which  disappeared  before  it  could  be  fossilised. 
The  only  evidence  I  have  of  the  existence  of  this  cellular 
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tissue  is,  that  the  bundles  never  fill  the  cavities  in  the 
parenchyma  of  the  stem  through  which  they  pass.  The 
bundles  terminate  in  the  points  seen  on  the  areoles  of  the 
stem,  which  are  the  scars  of  the  leaves. 

The  woody  cylinder  is  of  different  thicknesses  in  different 
stems,  and  appears  to  have  increased  with  the  growth  of 
the  tree.  There  is,  however,  no  indication  of  interruption 
in  the  growth  or  of  seasonal  layers.  Yet  it  cannot  be  con- 
ceived that  the  whole  vascular  cylinder  arose  and  was  de- 
veloped at  the  same  time.  It  is  very  probable  that  the 
zone  of  slender,  and  consequently  rarely  preserved  cellular 
tissue  which  surrounded  the  woody  cylinder,  was  analogous 
in  its  functions  to  the  cambium  layer  of  phanerogamous 
stems,  like  the  similar  layers  in  recent  Lycopodiacece, 
described  by  Spring  in  his  "Monographie  de  la  Famille  des 
Lycopodiacfes"  (page  294). 

If  we  separate  the  different  structures  we  have  described 
in  the  axis  into  two  series,  the  one  series  axial,  and  the 
other  epidermal,  we  shall  have  the  axis  composed  of  sea- 
lariform  utricles,  the  woody  cylinder  and  the  vascular 
bundles  passing  to  the  leaves  belonging  to  the  first  series, 
and  the  two  external  zones  of  the  vascular  tissue  to  the 
second.  The  inner  zone  of  cellular  tissue,  like  the  cambium 
layer,  was  most  probably  common  to  both  series,  the  cells 
of  the  outer  circumference  being  developed  into  the  paren- 
chyma of  the  epidermal  series,  while  the  vessels  of  the 
woody  axis  were  produced  from  the  cells  of  the  inner 
series. 

Stigmarioid  roots  have  been  determined  to  belong  to 
Lepidodendron  as  well  as  to  Sigilkma,  and  their  whole 
structure  supports  this  determination.  I  have  satisfied 
myself  that  there  is  nothing  that  can  be  truly  called  a  me- 
dullary ray  in  the  woody  cylinder  of  Stigmaria^  but  into 
the  proof  of  this  I  will  not  now  stay  to  enter.  The  base 
of  the  trunk  was  divided  into  a  few  principal  roots,  and 
these  again  divided  dichotomously,  but  the  ultimate  divi- 
sions were  never  much  attenuated.  Throughout  their 
whole  course,  and  from  every  portion  of  their  circumference, 
they  gave  off  rootlets  of  considerable  length,  which,  with 
the  exception  of  a  slender  vascular  bundle,  were  entirely 
composed  of  delicate  hexagonal  cells.     They  were  articu- 
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lated  to  flagon-shaped  bodies  sunk  in  cavities,  arranged  in 
a  quinconcial  manner  over  the  stem.  The  internal  struc- 
ture of  the  Sttgma/ria  root  corresponds  to  that  of  the  trunk 
of  Lepidodendron.  The  axis  was  composed  of  fusiform 
barred  cells,  and  this  was  surrounded  by  a  woody  cylinder, 
which  was  certainly  penetrated  by  the  vascular  bundles 
that  supported  the  rootlets.  Beyond  the  woody  cylinder 
came  a  great  thickness  of  cellular  tissue,  almost  always 
destroyed,  but  probably  agreeing  in  its  structure  with  the 
three  zones  of  the  stem. 

In  speculating  upon  the  conditions  under  which  the  forests 
of  Lepidodendron  flourished,  it  is  most  important  to  observe 
whatever  is  peculiar  in  those  organs  by  which  the  plants  were 
connected  with  the  physical  conditions  around  them.  Geo- 
logists have  too  much  overlooked  such  considerations  in  their 
deductions  as  to  the  physical  phenomena  of  a  period  from 
the  plants  and  animals  that  then  existed.  They  have  often 
taken  for  granted  that  the  known  conditions  of  the  living 
species  of  a  genus  are  true  also  of  the  fossil  members  of 
the  same  genus.  In  the  want  of  other  evidence,  such  an 
assumption  may  be  cautiously  employed;  but  unless  its 
true  value  be  accurately  estimated,  the  greatest  errors  may 
arise,  as  they  have  in  the  past.  For  example,  the  syste- 
matic position  of  Elephaa  primige^dvs  having  been  clearly 
established,  the  inference  was  thought  legitimate  that,  as  the 
modem  representatives  of  the  genus  were  confined  to  tropical 
or  sub-tropical  countries,  the  boreal  regionsmusthave  enjoyed 
a  similar  climate  when  they  were  inhabited  by  these  ancient 
elephants.  It  was,  however,  discovered  that  their  skin  was 
clothed  with  wool  and  long  hair,  and  that,  consequently, 
they  were  adapted  to  endure  a  cold  climate.  In  plants,  the 
structure  of  the  fruit  would  in  most  cases  teach  nothing  as 
to  the  temperature  and  humidity  of  the  atmosphere  in 
which,  or  the  kind  of  soil  upon  which,  the  organism  grew, 
though  it  would  be  of  the  first  importance  in  determining 
systematic  position.  On  the  other  hand,  the  root,  the 
leaves,  and  the  tissues  of  the  plant,  would  be  of  only  second- 
ary importance  in  regard  to  systematic  position,  but  of  the 
highest  value  in  determining  physical  condition.  In  re- 
gard to  Lepidodendron^  its  singular  roots  would  seem  to 
imply  that  it  derived  a  large  amount  of  moisture  through 
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them  from  a  moist  soil,  and  so  far  differed  from  most  living 
cryptogamia,  which  obtain  it  mostly  from  the  atmosphere. 
The  roots  of  this  genus  presented  in  their  crowded  and  long 
rootlets  an  immense  surface  for  the  absorption  of  moisture  ; 
and  in  their  great  abundance  of  lax  cellular  tissue  possessed 
the  means  of  containing  this  moisture,  and  transmitting  it 
to  the  foliage. 

The  leaves  of  Lepidodendron  were  simple,  lanceolate, 
acute,  and  sessile.  They  had  a  singla  medial  nerve.  The 
younger  branches  were  densely  covered  with  leaves;  and 
the  scars  left  on  the  trunk  after  they  perished  give  the 
numerous  beautiful  markings  by  which  the  species  have 
been  distinguished.  The  leaves,  when  found  separated  from 
the  branches,  are  called  Lepxdophylla, 

The  fruit  was  a  strobilus  (Plate  IX.  fig.  3),  formed  from 
a  shortened  branch,  the  leaves  of  which  are  converted  into 
scales,  that  support  on  their  upper  surface  a  single  large 
sporangium  {L&pidoatrobua,  Plate  IX.  fig.  4),  or  perhaps 
several  small  ones  {Flemingites,  Plate  IX.  fig,  6).  There 
appear  to  be  both  macrospores  (Plate  IX.  fig  5),  and 
microspores  in  the  same  sporangium.  I  have  examined 
at  length  the  structure  and  affinities  of  these  fruits,  in 
a  paper  published  in  the  "  Geological  Magazine,"  vol.  ii. 
p.  433,  to  which  I  must  refer,  without  here  dwelling 
further  on  the  subject.  Flemingites,  although  the  sporangia 
are  enormously  abundant  in  some  coals,  have  not  yet 
been  found  connected  with  any  fossil ;  but  specimens  of 
LepidoatrohtASy  attached  to  branches  of  Lepidodendron,  have 
been  described  by  Dr  Paterson  in  the  Transactions  of  this 
Society,  by  Brongniart,  and  others;  and  I  have  noticed 
one  fine  specimen  in  the  Museum  of  the  Botanic  Gardens 
here. 

In  tracing  the  affinities  of  Lepidodendron,  we  have  the 
safest  guide  in  the  organs  of  fructification,  and  fortunately 
these  have  been  satisfactorily  determined.  The  sporiferous 
strobilus  shows  that  it  is  a  true  cryptogam  ;  and  in  general 
appearance  and  arrangement  of  parts,  the  strobilus  can 
scarcely  be  distinguished  from  that  of  some  living  Lyco^ 
podia,  except  in  the  great  difference  of  size  ;  this  affinity 
is  strengthened  by  the.  character  of  the  leaves,  and  the 
structure  of  the  stem.     But  the  possession  of  both  kinds 
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of  spores  iu  the  same  sporangium  exhibits  stronger  affinity 
to  Bhizocarpece  than  to  Lycopodiacece, 

The  structure  of  the  arboreal  stem  of  Lepidodendron  is 
much  more  complex  than  that  of  any  known  cryptogam. 
The  central  axis  of  irregularly  arranged  vascular  tissue  in 
Lycopodium  is  suited  to  the  low  stature  of  the  plants  of  that 
genus ;   but  in  the  giant  Lepidodendron  there  is  a  com- 
plexity, which  approaches  the  structure  of  some  dicotyle- 
donous stems.     The  general  arrangement  of  the  tissues, 
resembling  what  exists  iu  some  Cycadece  and  Cactacea^,  has 
caused  this  fossil  plant  to  be  referred  sometimes  to  the  one, 
and  sometimes  to  the  other  of  these  Orders ;  but  the  re- 
semblance is  only  one   of  analogy,   and  not   of   affinity. 
The   presence  of  scalariform  tissue,  of  which  the  woody 
portion  is  entirely  composed,  and  the  absence  of  medullary 
rays,  would,  even  if  the  fruit  were  unknown,  be  sufficient  to 
establish  the  cryptogamic  nature  of  the  plant.   A  comparison 
with  the  Cycadean  stem  may  help  us,  by  the  resemblances 
and  differences   which  will  appear,  better  to  understand 
the  stem  of  Lepidodendron,     The  Cycads  have  all  a  large 
medulla,  composed  of  large  sized  parenchyma ;    in  some 
genera   traversed   by  numerous   vascular   bundles,   as   in 
Encephalartua^  and  in  others  entirely  cellular,  as  in  Cycas 
and  Zamia,     This  is  surrounded  by  a  single  woody  cylinder, 
or  several,  everywhere   penetrated  with   medullary  rays. 
Beyond  this  there  is  a  considerable  thickness  of  paren- 
chyma, composed,  in  their  inner  portion,  of  cells  whose 
length  exceeds  only  slightly  their  breadth  ;  these  gradually 
lengthen,  until  they  assume  an  appearance  very  like  the 
external  portion  of  Lepidodendron.     This  cortical  paren- 
chyma is  traversed  by  the  vascular  bundles  which  supply 
the  leaves.     The  two  stems  are  evidently  built  upon  the 
same  plan ;  and  were  we  to  substitute  scalariform  tissue 
for  the  gymnospermatous  woody   tissue,  and  scalariform 
utricles  for  true  medullary  parenchyma,  and  finally  exckide 
the  medullary  rays,  the  description  of  the  Cycadean  stem 
would  apply  to  that  of  Lepidodendron.     And  it  deserves 
special  notice,  that  the  surface  of  the  Cycadean  trunk  is 
composed  of  the  bases  of  the  old  leaves,  together  with  the 
scales  which  in  some  species  are  ijiterspersed  among  them, 
or  alternate  with  them.     The  leaves  do  not  disarticulate  at 
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the  circumference  of  the  stem,  but  at  some  distance  from 
it,  leaving  a  short  portion  of  the  base  persistent.  The 
scars  of  the  outer  surface  of  the  stem  give  a  different  im- 
pression from  those  presented  when  the  persistent  bases  of 
the  leaf-stalks  are  removed.  Whoever  is  even  a  little 
familiar  with  coal  fossils,  is  aware  that  there  are  two  sets 
of  scars  on  the  stems  of  Lepidodendron — one  superficial,  the 
other  internal.  The  fossils  that  present  the  first  set  are 
generally  said  to  be  "  corticated"  stems,  and  those  exhibit- 
ing the  others  "  decorticated."  The  "  bark"  is  generally 
converted  into  a  compact  structureless  coal,  the  outer  sur- 
face of  which  has  the  one  set  of  scars,  and  the  inner  surface 
the  other.  I  believe  this  coal  is  produced  by  the  external 
of  the  two  epidermal  series,  and  that  the  outer  scars  were 
truly  superficial,  while  the  inner  were  produced  by  the 
vessels  which  passed  to  the  bases  of  the  leaves.  The  two 
sets  of  scars  in  Cycadean  stems  are  analogous  structures ; 
but  in  Lepidodendron^  the  layer  which  bears  the  scars  on 
its  two  surfaces  is  a  compact  cylinder,  while  in  the  Cycadece 
there  is  no  connecting  tissue  uniting  the  bases  of  the 
leaves ;  they  are  closely  packed  together,  but  quite  free 
from  each  other.  It  is  evident  that  in  many  respects  the 
fossil  stem  had  a  striking  analogy  in  the  arrangement  of 
its  parts  to  that  of  the  recent  Oycads,  while  it  was,  however, 
a  true  Cryptogam ;  and  if  we  now  examine  the  slender 
stem  of  LycopodiuMy  we  shall  find,  T  believe,  that  Lepido- 
dendron, though  more  highly  developed,  does  not  differ 
essentially  from  it. 

Spring,  in  his  "  Monographie  des  Lycopodiacfes"  (p.  293), 
describes  the  stem  of  this  order  as  composed  of  five  parts : 
Ifi^,  The  woody  axis ;  2rf,  A  layer  of  delicate  cells ;  3c?,  The 
liber;  4^A,  The  herbaceous  envelope;  and,  5<A,  The  epi- 
dermis. 

The  axis  is  composed  of  bundles  of  scalariform  vessels, 
scattered  through  a  very  delicate  cellular  tissue,  in  a  regular 
figure,  which  varies  in  the  different  species.  This  axis  is 
surrounded  by  a  layer  of  lax,  delicate,  cellular  tissue,  which 
Spring  considers  to  be  the  channel  through  which  the  sap 
circulates,  and  the  seat  of  growth  in  the  stem — the  inner 
portion  being  developed  into  wood  vessels,  and  the  outer 
into  "  liber."    The  "  liber"  is  composed  of  elongated  cells, 
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with  thickened  walls.  Spring  gives  to  it  this  name  because 
of  its  analogy  to  the  liber  in  dicotyledons.  This  layer  is 
often  so  thin  that  it  is  difficult  to  detect.  It  is  surrounded 
by  a  thick  greenish  layer,  composed  of  large  elongated  cells, 
with  thin  walls;  and  this  is  covered  with  an  epidermis, 
consisting  of  small  cells,  with  thick  walls.  The  vascular 
bundles  pass  through  the  various  layers  of  cellular  tissue, 
from  the  axis  to  the  circumference. 

The  great  diflference  between  the  stem  of  Leptdodendron 
and  Lycopodium  is  the  existence  of  a  pseudo-medulla,  and 
the  arrangement  of  the  vascular  tissue  as  a  solid  cylinder 
in  the  fossil  genus,  compared  with  the  central  position  and 
loose  structure  of  the  vascular  tissue  in  the  recent  plant. 
In  both  the  recent  and  fossil  stems,  the  vascular  tissues  are 
surrounded  by  a  zone  of  thin-walled  cells,  which  has  dis- 
appeared in  all  the  dried  specimens  of  Lycopodium  I  have 
examined,  leaving  the  axis  free,  and  which,  as  we  have 
seen,  is  very  rarely  preserved  in  Leptdodendron. 

Catamites, — Few  fossils  have  been  more  misunderstood 
than  the  set  of  plants  to  which  the  name  Calamites  is  given. 
One  of  the  least  errors  regarding  them  was  that  which 
placed  the  stem  upside  down,  and  made  the  cylindrical 
roots  its  leaves.  Calamites  is  rarely  preserved  so  as  to 
exhibit  structure,  being  almost  always  converted  into  amor- 
phous coal,  and  exhibiting  an  apparently  furrowed  and 
jointed  stem,  somewhat  resembling  the  recent  Equisetacece. 
The  few  specimens  that  have  been  found  with  tlie  internal 
organisation  of  the  stems  preserved  show  a  structure  differ- 
ent from  what  had  been  assumed  to  be  that  of  Calamites, 
and  have  been  constituted  into  the  genus  CalaTnodendron, 
Like  Leptdodendron,  Calamites  must  have  been  a  very 
brittle  plant,  as  its  remains  occur  in  such  a  fragmentary 
condition,  that  great  difficulty  has  been  experienced  in  de- 
termining the  different  parts  of  the  plant.  The  branchlets 
and  foliage  have  been  referred  to  the  genus  AsterophyUites, 
supposed  to  be  independent  aquatic  plants,  and  the  fruits 
form  the  genus  Volkmannia, 

The  stem  of  Calamites  was  formed  on  a  different  plan 
from  that  of  Lepidodendron,  Mr  Binney  is  at  present 
engaged  in  preparing  an  account  of  its  internal  structure, 
with  copious  illustrations,  which  will  be  more  complete  than 
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any  hitherto  published,  because  of  the  abundance  of  well- 
preserved  specimens  contained  in  his  cabinet,  the  result  of 
so  many  years'  devotion  to  the  study  of  the  fossils  of  the 
Coal  Measures.  I  shall  therefore  content  myself  with  a 
hasty  sketch  of  the  genus.  The  specimens  hitherto  figured 
by  Petzholdt,  Corda,  Goeppert,  Sternberg,  linger,  and 
others,  have  generally  wanted  the  cellular  tissue  of  the 
axis  and  of  the  epidermis.  The  specimens  which  Mr  Binney 
has  shown  me  exhibit,  as  I  believe,  the  whole  structure 
from  the  centre  to  the  circumference.  The  axis  (Plate 
VIII.)  consists  of  a  considerable  mass  of  cellular  tissue  with- 
out any  vascular  bundles  penetrating  it.  This  is  surrounded 
by  a  solid  cylinder  of  wood,  formed  entirely  of  scalari- 
form  vessels,  and  without  (in  all  the  specimens  I  have 
examined)  any  trace  of  medullary  rays.  The  vascular 
tissue  was  developed  from  a  series  of  equidistant  points 
near  the  circumference  of  the  cellular  tissue,  and  grew 
outwards  and  laterally  until  they  united  in  a  continuous 
cylinder,  fluted  on  the  inner  surface,  and  ^nth  flutings  filled 
with  the  cellular  tissue  of  the  axis.  The  early  vascular 
bundles  in  the  young  stems  of  exogenous  plants  have  a 
similar  origin,  but  they  speedily  unite  to  form  a  woody 
cylinder,  with  a  clearly  defined  and  smooth  inner  surface 
towards  the  pith.  This  early  condition  is  permanent  in 
the  stem  of  some  arborescent  species  of  Cactus^  which,  in 
this  respect,  closely  resembles  Calamites  ;  but  it  is  only  a 
similarity  in  the  arrangement  of  the  parts,  without  any  true 
affinity,  for  the  stems  differ  as  much  as  Lepidodendron  does 
from  Cycas,  The  woody  cylinder  formed  constrictions  at 
regular  intervals  round  the  cellular  axis,  as  in  some  recent 
Artocarpece.  Beyond  the  woody  cylinder  there  was  a* thin 
epidermal  layer  of  parenchyma,  which  is  less  seldom  pre- 
served than  even  that  of  the  interior. 

The  flutings  and  constrictions  of  the  stem  described  as 
external  were  on  the  interior  of  the  woody  cylinder.  The 
parenchyma  having  generally  disappeared  in  fossilisation, 
the  wood  alone  formed  the  thin  layer  of  coal  that  is  gene- 
rally all  that  remains  to  indicate  the  existence  of  the  fossil. 
This  is  always  furrowed  longitudinally,  and  barred  at  in- 
tervals, apparently,  externally;  but  the  examination  of 
specimens,  in  which  the  structure  is  preserved,  show  that 
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tliere  was  no  fluting  on  the  outer  surface.  Richter  and 
Uuger,  in  their  "  Palseontologie  des  Thiiringer  AValdes" 
(Vienna,  1856),  have  restored  the  stem  of  a  calamite  with 
a  thick  epidermal  cellular  layer,  and  this  tliey  have  fur- 
rowed on  its  outer  surface  ;  but  as  this  layer  was  so  perish- 
able that  it  has  almost  invariably  disappeared,  it  could  not 
have  produced  the  furrows  which  occur  in  almost  every 
specimen.  When  the  stems  were  thrown  down  the  cellular 
portions  were  generally  completely  decayed,  and  the  space 
occupied  by  the  axis  was  filled  with  the  clay  or  sand  in 
which  the  plant  finally  rested.  In  this  way  a  cast  of  the 
interior  was  made,  which,  in  time,  became  harder  than  the 
vascular  tissue  of  the  stem,  and  the  pressure  of  the  superin- 
cumbent deposits  flattened  and  compressed  the  woody 
cylinder,  producing  on  its  upper  surface  a  counterpart  of 
the  internal  cast,  with  its  furrows  and  constrictions.  The 
furrows  vary  in  size  and  closeness  in  diflFerent  specimens, 
and  produce  indications  sufficient  to  account  for  the  different 
species  that  have  been  established. 

The  stem  somewhat  rapidly  contracted  at  the  base,  the 
nodes  shortening  and  giving  off  long  cylindrical  roots  which 
spread  laterally  through  the  «oil. 

The  main  stem  was  simple,  but  at  intervals  gave  off 
whorls  of  slender  branches,  and  these  again  bore  branches 
or  leaves  also  arranged  in  whorls.  The  leaves  were  linear- 
acuminate,  and  each  whorl  contained  from  ten  to  twenty 
leaves. 

The  fruit  (Plate  IX.  fig,  7)  was  composed  of  whorls  of 
scales  alternating  with  and  protecting  whorls  of  sporan- 
gium-bearing spines  (Plate  IX.  fig.  9).  It  was  borne 
either  at  the  termination  of  the  primary  branches  or 
in  whorls  around  them,  and  was  composed  of  a  shortened 
axis,  with  the  leaves  specially  developed.  The  strobilus 
described  by  Ludwig  (Meyer^s  "  Palssontographica"  vol. 
X.  p.  11,  table  ii.),  consists  of  from  twenty  to  twenty- 
five  series  of  barren  protecting  scales,  arranged  fifteen 
in  a  whorl,  the  scales  of  each  whorl  being  opposite  to 
those  in  the  others.  Between  the  scales  is  a  whorl  of  five 
short  spines,  each  supporting  four  flask-shaped  sporangia. 
The  spines  of  one  series  are  arranged  opposite  to  the  spines 
of  the  other,  that  is  to  say,  they  are  arranged  perpendicu* 


Digitized  by 


Google 


Botanical  Excursion  to  Forteviot  and  Invermay.     607 

larly  on  the  axis,  the  one  directly  over  the  other.  I  have 
confirmed  these  observations  on  specimens  of  the  fruits 
found  in  Britain,  belonging  to  Dr  Hooker,  and  made  some 
important  additional  observations  on  the  structure  of  the 
strobilus  and  the  contents  of  the  sporangia,  which  I  hope 
soon  to  publish. 

It  is  not  easy  to  find  anything  analogous  to  Galamttefi 
among  recent  plants.  Nevertheless  its  structure  does  not 
dilfer  so  essentially  from  the  vascular  cryptogams  as  to 
cause  any  uncertainty  as  to  its  position.  The  histological 
character  of  its  wood,  the  absence  of  medullary  rays,  and 
the  nature  of  its  fruit,  clearly  establish  that  it  was  a  true 
cryptogam,  and  while  it  dififered  in  the  arrangement  of  the 
parts  of  its  stem  in  its  foliar  appendages,  and  in  its  organs 
of  fructification  from  Lepidodendron^  yet  it  is  evident  these 
were  both  near  allies,  and  both  more  highly  organised 
than  any  of  their  living  representatives. 


Explanation  of  Plates  VIIL  and  IX. 

Plate  VIIL 
Restoration  of  Lepidodmdron  and  Calamitea;  and  section  of  stem  of  Cola- 
mites^  showing  the  position  of  the  fluting.     (The  axis  is  drawn  too  slender  in 
proportion  to  tlie  thickness  of  the  stem.) 

PlaUlJi. 

Figs.  1-&.  Lepidodendron. — 1.  Transverse  section  of  the  half  diameter. — 
2.  Longitudinal  section  of  ditto.— 3.  Strobilus. — 4.  Scale  and  Sporangium. 
The  yascular  bundle  should  be  produced  to  the  apex  of  the  scales. — 6.  Spores. 

Fig.  6.  Scale  of  FUmingitea. 

Figs.  7-12.  Calamites  (after  Ludwig).— 7.  Strobilus.— 8.  Part  of  a  whorl 
of  strobili. — 9.  Longitudinal  section  of  two  cells  of  a  strobilus. — 10.  Trans- 
verse section  of  one  cell. — 11.  Apex  of  a  spine  with  its  four  sporangia. — 12. 
Scales  from  strobilus. 


III.  Account  of  a  Botanical  Excursion  to  Forteviot  and 
Invermay,  FertJishire,  on  1th  July.  By  Mr  JoHi^ 
Sadler. 

Mr  Sadler  gave  an  account  of  one  of  Professor  Balfour's 
class  excursions  to  Invermay,  on  Saturday  7th  July,  and 
enumerated  the  more  interesting  plants  collected.  The 
party,   numberiiig    about    forty   botanical    students,    and 
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accompanied  by  Professors  Balfour  and  Listen,  Dr  Dick- 
son, Dr  Traquair,  and  the  author,  left  Edinburgh  by  the 
morning  train,  and  on  reaching  Forteviot,  about  nine 
o'clock,  partook  of  breakfast  in  Mr  Wood's  Station  Hotel 
there.  Hence  they  proceeded  by  the  banks  of  the  May  to 
the  "  Birks  of  Invermay,"  where  they  were  met  by  Mr 
Brown  Douglas,  Dr  Lauder  Lindsay,  and  Dr  Laing,  of 
Bridge  of  Earn.  They  next  visited  that  remarkable  natu- 
ral curiosity,  the  "Humble  Bumble,"  so  called  from  the 
peculiar  noise  made  by  the  water,  as  it  rushes  through  the 
narrow  passage  it  has  cut  out  for  itself  in  the  conglomerate 
sandstone  rock ;  and  Muckarsey  Linn,  a  pretty  little  water- 
fall of  about  30  feet.  They  returned  by  the  old  church 
of  Muckarsey,  which  is  now  used  as  a  burying-ground, 
with  its  ivy-clad  walls  and  shelter  of  aged  yew  trees,  to 
Invermay  House,  where  they  were  joined  by  Sheriff  Jame- 
son, from  Aberdeen,  and  where  they  were  most  hospitably 
entertained  io  lunch  by  Mr  and  Mrs  Brown  Douglas.  The 
party  returned  to  Edinburgh  by  train,  passing  Forteviot 
about  half -past  four  p.m.,  all  fully  satisfied  with  their  trip, 
the  day  being  extremely  fine.  The  following  were  amongst 
the  plants  collected : — 

Melampyrum  pratense. 
Mimulas  luteus. 
Veronica  montana. 
Stachjs  Betonica. 
Polygonum  Bistorta. 
Habenaria  chlorantha. 
Listera  ovata. 
Neottia  Nidus-avis. 
Lilium  Martagon. 
Holcus  mollis. 
Polysticbum  angulare. 
Botrjchium  Lunaria. 
Cjstopteris  fragilis  (large  var.) 
Equisetum  umbrosum. 


Cardamine  amara. 
Sinapis  alba. 
Cerastium  aryense. 
Hypericum  bumifusum. 
maculatum. 
Malva  moschata. 
Geranium  sjlvaticnm. 
Astragalus  Hjpoglottis. 
Trifolium  medium, 
striatum. 
Vicia  sjlyatica. 
Oeum  intermedium. 
Rubus  saxatilis. 
Galium  MoUugo. 
Campanula  latifolia. 


Professor  Balfour  noticed  some  new  localities  for 
several  rare  plants  in  the  neighbourhood  of  Edinburgh. 
Among  others  were  the  following: — Scutellaria  galericulata, 
Dundas  Hill ;  Ceterach  officinarum,  Kenton ;  Vida  Orohus^ 
Grant's  House;  Chelidonium  nuyus,  Culross;  Tri/olium 
hybridum,  neai'  Charleston  ;  Helosciadium  inundatum^  near 
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Kincardine-on-Forth  ;  Botrychium  Lunaria^  DolpbintoD  ; 
Carduus  arvensis^  var.  setosus^  near  Culross ;  Gorallorrhiza 
innata^  near  Culross ;  Eriophorum  latifolium,  abundant  at 
Dolphinton ;  Omphalodes  vema^  near  Kirkliston ;  Lilium 
Martagon,  Dalmeny ;  Tulipa  sylvestris,  Binny  Crag  (Mr 
Christie)  ;  Hypnum  nitenSy  Dolphinton  (Mr  Sadler.) 

Dr  John  Lowe  recorded  the  discovery  of  Lepidium 
Drdba  in  a  naturalised  state,  near  Lynn,  Norfolk,  by  Mr 
B.  Bray.  He  writes  as  follows : — "  On  the  30th  May 
last)  some  fine  specimens  of  thla  plant  were  brought 
to  me  by  Mr  B.  Bray,  a  zealous  botanist  of  this  town. 
He  had  discovered  them  at  Asliwicken,  about  four 
miles  hence.  As  this  species  was  new  to  Norfolk,  I 
was  anxious  to  ascertain  how  far  it  could  be  regarded 
as  naturalised ;  and  with  this  view,  went  over  to  in- 
spect the  locality,  which  I  found  to  be  along  the  side  of 
a  garden  hedge  at  the  farm-house  of  Ashwicken.  It  fs 
apparently  quite  naturalised,  and  grows,  in  great  plenty. 
Through  the  kindness  of  the  Eev.  John  Freeman,  the 
rector  of  the  parish,  I  am  enabled  to  give  the  following 
notes  upon  it.  He  has  observed  it  growing  in  its  present 
habitat  for  many  years  past.  It  does  not  grow  in  the  ad- 
joining garden,  the  laying  out  and  planting  of  which  he 
himself  superintended  some  eight  or  ten  years  since.  The 
space  upon  which  the  Lepidium  grows  was  previously  waste 
ground,  and  there  had  not  been  a  garden  on  the  site  within 
the  memory  of  that  oft-quoted  individual,  *  the  oldest 
inhabitant.'  Mr  Bray  tells  me  that  he  has  observed  it  for 
several  years.  We  may,  therefore,  I  think,  regard  it  as 
very  fairly  naturalised." 

William  Carruthers,  Esq.,  noticed  the  discovery  of 
Wolffia  arrhiza  in  a  pond  at  Staines,  by  H.  Trimen,  Esq. 
The  plant  is  new  to  the  British  flora.  Specimens  were 
exhibited. 

Dr  Thomas  Anderson,  Calcutta,  sent  reports  on  the  cul- 
tivation of  Cinchona  at  Darjeeling,  which  were  laid  on  the 
table. 

Professor  Balfour  stated  that  Dr  J.  E.  Gray  notices,  in  a 
recent  number  of  the  **  Journal  of  Botany,"  PhyUactidinm 
puMieUum  as  a  fresh-water  alga  new  to  the  English  flora. 


Digitized  by 


Google 


510  Miscellaneous  Notices. 

This  is  not  really  the  case.  It  may  be  new  to  England, 
but  it  was  tjertainly  found  thirteen  years  ago  in  Scotland. 
Mr  George  Lawson  (at  that  time  his  assistant,  and  now 
Professor  of  Botany  in  Dalhousie  College,  Halifax,  Nova 
Scotia)  collected  it  in  the  water  of  a  vase  at  the  Boyal 
Botanic  Garden  in  June  1863,  and  Professor  Balfour 
exhibited  under  the  microscope  specimens  put  up  at  that 
time  by  Mr  Lawson. 

Mr  M*Nab  exhibited  a  number  of  seedlings  raised  from 
spores  of  the  Athyrium  Filix-fannina  var.  Victories,  Very 
few  of  the  plants  raised  presented  the  peculiar  form  of  the 
parent  variety,  most  o£  them  assuming,  more  or  less,  the 
appearance  of  the  ordinary  crested  variety.  Many  of  them 
also  approached  the  specific  form.  In  connection  also  with 
this  subject,  he  gave  a  statement  of  the  proportions  of 
crested  forms  procured  from  spores  of  the  following 
varieties: — Asplenium  Trichomanes  cristatum,  100 per  cent, 
true ;  Lastrea  Filix-mas  cristata,  95 ;  Athyrium  Filix- 
foemina  cristatum,  90  ;  Athyrium  Filix-fcem.  FrizeUice,  50  ; 
Athyrium  FiliX'foemina  Victorice^  25;  Blechnum  horeale 
cristatum,  75  ;  Blechnum  boreale  crassicaule^  75. 

Mr  M*Nab  exhibited  a  specimen  of  the  wild  strawberry 
(Fragaria  vesca),  which  was  picked  in  flower  six  weeks  ago 
by  Miss  Gibson-Craig  of  Hermiston,  for  the  purpose  of 
making  a  drawing.  The  specimen  was  placed  in  a  glass 
of  water  at  a  north  window  when  only  one  bloom  was  ex- 
panded. It  has  recently  produced  a  ripe  strawberry,  and 
others  are  rapidly  coming  forward. 

Mr  G.  M.  Lowe  exhibited  under  the  microscope  some 
concretions  taken  from  the  intestines  of  a  boy  thirteen 
years  of  age.  They  seemed  to  be  formed  of  fine  hairs, 
which  surround  the  grains  of  Indian  corn,  on  which  the  boy 
had  been  subsisting. 

Sir  William  Jardine,  Bart.,  sent  living  specimens  of 
Orohanche  major,  collected  near  Jardine  Hall,  Dumfries- 
shire, growing  on  the  broom. 

Simon  Hutchison,  Esq.,  Manthorpe  Lodge,  Grantham, 
sent  a  large  living  plant  of  Inula  Helenium, 

Sir  William  Jardine  reported  that  in  Galloway  the  tulip 
trees  were  flowering  in  several  places.  At  Jardine  Hall 
also  these  trees  were  showing  abundance  of  flower-buds. 
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Thb  Botanical  Society  of  Edinoubou  was  instituted  on  the  17th 
March  1836,  its  object  being  the  advancement  of  Botanical  Science, 
by  means  of  periodical  meetings,  correspondence,  and  the  mutual 
interchange  of  specimens  amongst  its  members.  The  Society  meets 
on  the  second  Thursday  of  every  month  from  November  to  July 
inclusive.  The  Herbarium  of  the  Society  was  incorporated  with 
that  of  the  University  by  a  special  agreement  with  the  Patrons, 
dated  8th  January  1839,  and  the  Professor  of  Botany  was  appointed 
Honorary  Curator  ex  officio,  with  the  full  use  of  the  collection  for 
the  instruction  of  his  Glass.  The  Herbarium  is  kept  in  the  Hall 
at  the  Eoyal  Botanic  Garden,  and  may  be  consulted  by  Fellows  of 
the  Society  under  the  direction  of  the  Assistant-Curator.  The 
Society's  Library  is  also  accommodated  in  the  Booms  at  the 
Garden. 

The  Queen  is  Patron  of  the  Society.  The  Office-bearers  consist 
of  a  President,  four  Vice-Presidents,  ten  Councillors,  a  General 
Secretary,  Foreign  Secretary,  Treasurer,  Auditor,  Artist,  Curator, 
and  an  Assistant-Secretary  and  Curator ;  all  of  whom  are  elected 
annually  at  the  December  meeting. 


Extracts  from  the  Laws  relative  to  the  Admission,  of  Memhers^  d:c. 

RESIDENT  FELLOWS. 

A  Candidate  for  admission  into  the  Society  as  a  Resident  Fellow 
must  present  an  application  signed  by  at  least  two  Resident  Fellows. 
The  application  shall  be  read  at  the  proper  time  during  private 
business,  and  at  the  next  Ordinary  Meeting  shall  be  determined  by 
ballot. 

Resident  Fellows  shall,  on  admission,  sign  the  Laws,  and  pay 
the  sum  of  12s.  6d.  to  the  funds  of  the  Society ;  and  shall  contri- 
bute 12s.  6d.  annually  thereafter  at  the  November  meeting.  Resi- 
dent Fellows  are  entitled  to  receive  the  "  Transactions"  yearly,  as 
published. 

Resident  Fellow^  may  at  any  time  compound  for  their  annual 
contributions,  by  one  payment  of  Five  Pounds.  They  shall  be 
entitled  to  receive  the  "  Transactions." 

Resident  Fellows  leaving  Edinburgh  within  eight  years  from  the 
date  of  their  admission,  may  be  enrolled  as  Non-Resident  Fellows, 
if  they  have  paid,  besides  their  Entry-Money,  eight  annual  contri- 
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butioDB ;  or,  after  that  period,  on  payment  of  all  arrears  dae  at  the 
time  of  their  departure.    They  shall  be  entitled  to  receive  the 

"  T&ANSAOnONB." 

The  Society  shall  from  time  to  time  adopt  such  measures  regpard- 
ing  Members  in  arrear  as  may  be  deemed  necessary. 

N0N-BX8n>SNT  FBLLOWS. 

Any  peison  not  residing  in  Edinburgh  may  be  elected  a  Nod- 
Resident  Fellow,  on  being  recommended  by  two  Members  of  a 
Scientific  or  Literary  Society,  and  paying  a  contribution  of  Three 
Guineas.    From  such  no  annual  payment  is  required. 

Non-Besident  Fellows,  by  payment  of  an  additional  G-uinea,  will 
be  entitled  to  receive  the  "  Transactions"  yearly,  as  published. 

Non-Besident  Fellows  wishing  to  become  Resident,  must  be 
balloted  for,  but  shall  be  exempt  from  payment  of  Entry-Money. 
In  the  event  of  any  such  Candidate  being  blackballed,  his  name 
shall  be  struck  out  of  the  List  of  Members. 

Non-Resident  Fellows  coming  to  Edinburgh  shall,  for  a  period 
of  two  months,  be  entitled  to  attend  the  Meetings  of  the  Society, 
and  participate  in  the  other  privileges  of  Resident  Fellows ;  after 
which,  should  they  remain  longer,  they  must  become  Candidates 
for  admission,  and,  if  elected,  pay  the  same  annual  contribution  as 
Resident  Fellows. 

Non-Resident  Fellows  must  arrange  with  the  Vice-Secretary  or 
Treasurer  for  the  transmission  of  their  copies  of  the  '^  Transactions," 
and  the  receipt  of  them  must  be  acknowledged. 


The  Rules  also  empower  the  Society  to  elect  a  limited  number  of 
Honorary  Fellows^  as  well  as  Foreign  and  Corresponding  Members  ; 
also  as  Associates  persons  who  have  acquired  a  claim  on  the  Society 
by  sending  communications  or  by  contributing  to  the  Herbarium. 

Any  Lady,  whether  Resident  or  Non-Resident,  may  become  a 
Member  for  Life  on  payment  of  a  single  contribution  of  Two 
Guineas. 

Diplomas  may  be  procured  from  the  Vice-Secretary,  the  sum 
payable  being  5s. ;  but  no  Fellow  shall  be  entitled  to  receive  a 
Diploma  until  his  Contributions  shall  amount  to  Three  Guineas. 
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